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Abstract 

Background: Organ transplantation represents the most effective and acceptable therapy for end-stage organ fail-
ure. However, its frequent practice often leads to a shortage of organs worldwide. To solve this dilemma, some coun-
tries, such as Portugal, have switched from an opt-in to an opt-out system, which has raised concerns about respect 
for individual autonomy. We aimed to evaluate whether young university students are aware of this opt-out system so 
that they can make informed, autonomous and conscious decisions, as well as to identify the factors that determine a 
positive attitude toward post-mortem organ donation.

Methods: An observational, cross-sectional study was developed and a questionnaire was administered to first-year 
students from six faculties of the University of Porto.

Results: Of the 841 participants, 60% were unaware that Portugal had adopted an opt-out system. Among the 
informed individuals, their main sources of information included social media, internet, and family. Furthermore, only 
48% of all participants agreed with the current opt-out system. Female sex (p = 0.049; OR 1.393), knowledge of the 
law (p < 0.001; OR 4.749) and family being the primary source of information (p < 0.001; OR 2.855) were independent 
factors associated with a positive attitude toward post-mortem organ donation law.

Conclusions: There is a significant lack of knowledge among young university students regarding the presumed 
post-mortem organ donation law and how it works. Female sex, having family as a primary source of information and 
being aware of the presumed post-mortem organ donation law are the strongest independent factors that determine 
a positive attitude toward the opt-out system.
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Background
Organ transplantation is the most effective and accept-
able therapy for end-stage organ failure [1–5]. The first 
successful organ transplant was a kidney transplant per-
formed by Dr. Joseph Murray in 1954, who received the 
1990 Nobel Prize in Medicine for his work [6]. The first 
transplant in Portugal was a kidney transplant from a liv-
ing donor performed by Professor Linhares Furtado in 

1969 [7], while the first transplant from a deceased donor 
was also a kidney transplant, performed in 1980 [8]. 
From there, various types of transplants were performed, 
including the first heart transplant in 1986 and the first 
hepatic and pancreatic transplants in 1988 and 1993, 
respectively [8].

However, a gap between organ needs and supply exists 
[4, 9], which has led to a consistent shortage of organs [3, 
4, 10–15]. This represents the biggest obstacle to increas-
ing the number of organ transplantations performed [1, 
4] and has led to an increased number of patients on 
the transplant waiting list [1, 16]. Consequently, most 
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patients on these lists die before surgery is performed 
[1, 16, 17], although this is not true for all transplants. 
Patients with kidney failure have other treatment options, 
such as dialysis and living donor transplant, while those 
with hepatic failure may receive a transplant from a living 
donor due to the great regenerative capacity of the liver.

In an attempt to close the organ shortage gap, some 
countries, such as Austria, France, Greece, Poland, Spain, 
Sweden, Wales and, most recently, England, have adopted 
an opt-out system [18]. The basis of this system is pre-
sumed consent, which is invoked when the minimum 
conditions for obtaining express consent are not met and 
when there are no objective and reliable data to suggest 
that the patient would oppose a particular intervention 
[19]. Thus, in this system, individuals are presumed to 
be willing donors after death and are considered to have 
consented to organ donation unless they registered as 
non-donors in life [4]. The opt-out system has two main 
subtypes: a ‘hard opt-out system’, where family members 
do not have the right to refuse post-mortem organ recov-
ery, and a ‘soft opt-out system’, where the will of the fam-
ily is considered.  Under the latter system, if the family 
rejects organ recovery, organs cannot be removed from 
the deceased person [4].

On the one hand, in a systematic review, Rithalia et al. 
[20] find a positive association between presumed con-
sent laws and organ donation rates, although they con-
clude that presumed consent alone could not explain 
the variation in organ donation rates between different 
countries. Indeed, there are other important factors 
associated with this variation, such as a country’s traf-
fic accident mortality rates, transplantation capacity, 
health expenditure per capita and gross domestic prod-
uct [20]. On the other hand, a cross-sectional study by 
Arshad et al. [21] finds no significant rise in organ dona-
tion rates after switching from an opt-in to an opt-out 
system.

Portugal switched from an opt-in to an opt-out system 
in the 1900s. Until 1993, an individual who wanted to 
be a donor had to communicate this to the Ministry of 
Health by express consent. In 1993, Portuguese law was 
changed to allow for presumed consent under Article 
no. 10 of Law no. 12/93 of 22 April, which states that 
“all national citizens and stateless persons and for-
eigners living in Portugal who have not reported their 
non-donor status to the Ministry of Health are consid-
ered potential post-mortem donors” [22]. With regard 
to minors or people with disabilities, their non-donor 
status must manifested by their legal representatives or 
may be expressed by minors who have demonstrated 

their capacity to understand and express their unwill-
ingness to donate. Indeed, Portuguese law states that, 
regarding matters of health, informed consent is valid 
only if it is provided by those who are over 16  years 
old and have enough judgement to assess its meaning 
and scope at the time it is being provided [23]. Simul-
taneously, the computerized National Register of Non-
Donors (RENNDA) was created to record all individuals 
who have expressed their non-donor status to the Min-
istry of Health. People registered in RENNDA also 
receive a non-donor card.

Portugal has become one of the countries with the 
highest organ donation rate per million inhabitants; in 
2009, it was considered the second-highest European 
country in terms of donation rate [7]. The latest data pub-
lished by the Portuguese Institute of Blood and Trans-
plantation (IPST) show that, between 2016 and 2018, the 
number of post-mortem donors remained constant, but 
was higher than in 2011 [24].

When the opt-out system was implemented, Portu-
guese transplantation law provided for post-mortem 
donations only after the confirmation of brain death [22]. 
Indeed, another measure that could be used to increase 
the donation rate would be to extend the concept of post-
mortem donors to individuals declared dead according 
to cardiorespiratory criteria [25, 26]. In Portugal, organ 
donation after circulatory death is only allowed for indi-
viduals in Category II of the Maastricht classification—
individuals deceased outside or inside the hospital who 
were subjected to timely and adequate resuscitation 
maneuvers that were ultimately unsuccessful; after indi-
viduals are declared dead, they are maintained on life 
support to preserve the viability of organs for donation 
[8]. To this end, Portuguese law was updated and Dis-
patch no. 14341/2013 of 6 November [27] now includes 
cardiorespiratory and brain death criteria to verify death 
for donation purposes. The first organ transplant involv-
ing an individual declared dead according to cardiorespi-
ratory criteria was performed on 1 January 2016 at the 
São João University Hospital in Porto.

One of the biggest issues in the discussion regarding 
presumed post-mortem organ donation is the ability 
of individuals to exercise their autonomy. According to 
Beauchamp and Childress, the autonomous individual 
acts freely in accordance with a self-chosen plan, and to 
respect individual autonomy is necessarily to acknowl-
edge that individuals have the right to hold views, 
make choices and act in accordance with their values 
and beliefs [28]. Mackay and Robinson also defend that 
autonomy refers to each individual’s ability to decide 
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what to do with their bodies on the basis of their values 
[29].

Indeed, respect for autonomy requires that health-
care professionals act in accordance with the wishes 
of the individual while alive [30], whether opt-out 
systems respect this individual autonomy is a topic of 
debate. On the one hand, according to MacKay and 
Robinson [29, 30], having an opt-out system in place 
among a poorly informed population can be viewed 
as coercive and disrespectful of individual autonomy. 
On the other hand, Saunders [31] considers the opt-
out system to preserve individual freedom of choice, 
assuming that people are informed and that, therefore, 
those who do not opt out are consenting to the use of 
their organs. Other authors argue that governments 
have the responsibility to defend individual autonomy 
[7, 30]. Pereira [7], for example, concludes that an opt-
out system would truly respect individual autonomy 
only if the government were to invest in public infor-
mation. Similarly, Mackay [30] claims that, if they are 
to respect individual autonomy, governments must 
take action to inform the population about the law, 
system and possibility of registering as non-donors, 
thereby preventing organ collection from those who do 
not consent.

In this sense, in order to respect the principle of 
autonomy, the population must be informed about 
the opt-out system. Nevertheless, in their systematic 
review, Molina-Pérez et al. [18] conclude that people in 
opt-out countries are poorly informed about the system 
of presumed post-mortem organ donation. Further-
more, according to Rithalia et al. [20], the rate of organ 
donation is higher in opt-out countries because people 
are less knowledgeable about the law. This is contrary 
to the law in opt-out countries since, according to these 
policies, the government has a duty to inform the pop-
ulation by means of public campaigns [18]. Indeed, if 
an individual does not know about their status as a pre-
sumed post-mortem organ donor, their organs could be 
retrieved against their will. This possibility destroys the 
ethical basis of presumed consent since it annuls any 
respect for self-will, autonomy and human rights.

Portuguese law regarding post-mortem organ dona-
tion—Article no. 15 of Law no. 12/93 of 22 April [22]—
states that the government should promote information 
campaigns regarding organ retrieval for transplanta-
tion as well as information campaigns clarifying the 
possibility of refusing post-mortem donation through 
registration in RENNDA. The aim of this would be to 
ensure that any Portuguese citizen, stateless person 

or foreigner residing in Portugal possesses all avail-
able information on this subject and would thus be 
able to make an informed, autonomous and conscious 
decision.

Only one study was found on the Portuguese popu-
lation’s perception of the post-mortem organ donation 
law [32].  The author points out that, although most 
participants agreed with the opt-out system, they did 
not know that this was the system in place, were not 
aware of the legislation and did not have enough infor-
mation to make an autonomous decision on whether or 
not to be organ donors.

Given that only one study on the case of Portugal was 
found and the international literature revealed a lack of 
information on the populations of opt-out countries, our 
study was conducted to evaluate whether Portuguese stu-
dents enrolled in their first year of university education 
are aware of this opt-out system and to identify the fac-
tors that determine a positive attitude toward post-mor-
tem organ donation.

Methods
Study population and sampling techniques
The selected population in this quantitative, obser-
vational study included first-year university students 
enrolled in six faculties of the University of Porto dur-
ing the 2019/2020 academic year. Three of these faculties 
were related to social or health sciences: The Faculty of 
Medicine of the University of Porto (FMUP), the Faculty 
of Nursing of the University of Porto (ESEP), and the Fac-
ulty of Psychology and Education Sciences of the Univer-
sity of Porto (FPCEUP). The other three were not related 
to sciences: The Faculty of Law of the University of Porto 
(FDUP), the Faculty of Architecture of the University of 
Porto (FAUP), and the Faculty of Sports of the University 
of Porto (FADEUP).

These students constitute a strategic population stra-
tum: they are at least 18  years old and therefore adults 
under Portuguese law who can exercise their civil auton-
omy; it is possible to evaluate whether information about 
the law and system of presumed post-mortem organ 
donation was transmitted during their education; only 
first-year students were admitted to the study to pre-
vent new information on the topic (such as that which 
could be given during university studies) from affecting 
the results; they were selected from six distinct faculties 
of the University of Porto to assess whether their cho-
sen course had any influence on the knowledge of the 
law they may have acquired in their individual educa-
tion before entering university; finally, they constitute a 
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heterogenous sample, in that some completed their sec-
ondary education in the public system while others com-
pleted it in the private system, and it could be expected 
that yet others may be from foreign countries.

Instrument
An original questionnaire was designed (see “Appendix”). 
This questionnaire was subdivided into two sections, 
the first containing 7 sociodemographic questions and 
the second containing 17 items relating to: (1) knowl-
edge about post-mortem organ donation law and how it 
works; (2) knowledge about the concept of brain death; 
(3) which of the available information resources were 
used and the quality of these resources; (4) participants’ 
attitudes toward post-mortem organ donation; and (5) 
whether or not the topic should be included in secondary 
school curricula.

A pilot survey was carried out in which the question-
naire was administered to 10 final-year medical students 
of both sexes to identify and exclude interpretation biases.

The study was conducted between October and 
November 2019. As previously agreed upon with the 
director of each faculty, the questionnaire was anony-
mously self-completed over a 5–10  min period during 
class under the supervision of the principal researcher.

Statistical analysis
Answers to the questionnaire were described in abso-
lute and relative frequencies. These frequencies were 
compared with the chi-square test or Fisher’s exact test. 
A logistic regression was performed to identify the fac-
tors that determine a positive attitude toward post-mor-
tem organ donation. A multivariate logistic model was 
adjusted by stepwise forward conditional selection with 
significant variables associated with a positive attitude 
toward post-mortem organ donation.

A significance level of 0.05 was considered and the Sta-
tistical Package for Social Sciences (IBM-SPSS) was used 
to analyze the data.

Results
Demographic results
The response rate for each faculty was calculated con-
sidering the total number of students present in the 
class where the questionnaire was administered. Given 
that no student under these conditions refused to par-
ticipate in the study, the response rate was 100% for 
each faculty and the questionnaire completion rate was 
89%.

Table 1 Description of the student sample

A significance level (p) of 0.05 was considered (bolded values)

ESEP, Faculty of Nursing of the University of Porto; FADEUP, Faculty of Sports of the University of Porto; FAUP, Faculty of Architecture of the University of Porto; FDUP, 
Faculty of Law of the University of Porto; FMUP, Faculty of Medicine of the University of Porto; FPCEUP, Faculty of Psychology and Education Sciences of the University 
of Porto

Faculty p

ESEP FADEUP FAUP FDUP FMUP FPCEUP

n (%) N (%) n (%) N (%) N (%) N (%)

Sex < 0.001
Female 121 (83) 29 (26) 85 (69) 121 (74) 113 (73) 114 (79)

Male 24 (17) 81 (74) 39 (31) 42 (26) 42 (27) 30 (21)

Marital status 0.137

Single 139 (96) 107 (97) 123 (99) 162 (99) 151 (97) 139 (97)

Married 4 (3) 3 (3) 0 (0) 1 (1) 3 (2) 1 (1)

Widower/widow 0 (0) 0 (0) 1 (1) 0 (0) 0 (0) 0 (0)

Divorced 0 (0) 0 (0) 0 (0) 0 (0) 0 (0) 1 (1)

Common-law marriage 2 (1) 0 (0) 0 (0) 0 (0) 1 (1) 3 (2)

Religion < 0.001
None 27 (19) 32 (29) 52 (42) 67 (41) 46 (30) 63 (44)

Christian 118 (81) 77 (70) 71 (57) 96 (59) 109 (70) 72 (50)

Other 0 (0) 1 (1) 1 (1) 0 (0) 0 (0) 8 (6)
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In terms of how students were distributed across the 
faculties, 163 were from FDUP, 155 were from FMUP, 
145 were from ESEP, 144 were from FPCEUP, 124 were 
from FAUP and 110 were from FADEUP (average age 
18.17  years old). There were differences between fac-
ulties regarding the percentage of women (p < 0.001), 
but the majority of participants were women in all 
faculties, with the exception of FADEUP. Differences 
between faculties were found regarding religious beliefs 
(p < 0.001), although the majority of students claimed to 
be Christian in all faculties except for FPCEUP, where 
only half of students practiced this religion. Approxi-
mately 98% (n = 821) of all respondents taking part in 
the survey were single. See Table 1.

About 90% (n = 753) of all participants completed 
secondary school in Portugal (the majority in the 
Northern region) and 27% (n = 202) of these studied in 
private schools; 3% (n = 25) of all participants finished 
their secondary education in African countries where 
the official spoken language is Portuguese (PALOP 
countries), while about 7% (n = 60) of participants fin-
ished their secondary education in non-African coun-
tries where Portuguese is the official spoken language 
(non-PALOP countries), mainly Brazil.

Knowledge of post‑mortem organ donation law and how it 
works
Differences between faculties were found in terms of 
awareness of current Portuguese legislation (p < 0.001) 
and awareness that organ sales are forbidden (p < 0.001). 
Of all students, 60% (n = 505) were unaware of current 
Portuguese legislation, since they did not know that all 
national citizens, stateless persons and foreigners liv-
ing in Portugal who have not reported their non-donor 
status to the Ministry of Health are considered potential 
post-mortem donors; medicine and nursing students 
were most likely to be aware of the law. Most participants 
(79% [n = 666]) were aware that organ sales are forbid-
den, however, 28% (n = 35) of architecture students were 
unsure of this topic. Approximately 43% (n = 361) of 
respondents demonstrated knowledge regarding the legal 
framework applicable to minors and disabled people, 
with no differences between faculties.

Most often, the students who were aware of the law 
were the students who most agreed with it (p < 0.001).

Only 7% (n = 58) of all students stated that they knew 
how to register themselves as non-donors; of these, 2% 
(n = 13) were registered non-donors.

Only 51% (n = 430) of all respondents considered 
themselves to be presumed post-mortem donors. 
Nursing and medical students were most likely to be 
aware of this condition, while more women than men 
were knowledgeable about being a presumed post-
mortem donor (56% versus 41%; p < 0.001). Portu-
guese students were more likely to be knowledgeable 
about being a presumed post-mortem donor than 
students who came from PALOP and non-PALOP 
countries (54% versus 27% and 22%, respectively; 
p < 0.001). No significant differences were found 
between awareness of the law and religious beliefs 
and between awareness of the law and the Portuguese 
education system (public versus private secondary 
schools).

Knowledge on the concept of brain death
Of all students, 93% (n = 784) correctly understood the 
concept of brain death, correctly affirming that brain 
death occurs when the brain has no functionality, even 
when the heart continues to beat through artificial life 
support. However, only 64% (n = 538) were aware that 
individuals diagnosed with irreversible brain death 
but who continue to be sustained by artificial life sup-
port are potential post-mortem organ donors. Differ-
ences between faculties were found in the perception 
of brain death (p < 0.001), with medical students dem-
onstrating a greater knowledge on the subject of brain 
death.

Means of information used and the level of information 
quality
Among participants, 36% (n = 304) said that they did 
not know about post-mortem organ donation legislation. 
Approximately 27% (n = 229) of participants had received 
information from social media and 26% (n = 219) had 
received information from the internet in general. About 
22% (n = 188) mentioned family as a primary source 
of information, while 10% (n = 82) said that they were 
informed by health professionals. Only 6% (n = 46) of 
participants had been informed by public campaigns. 
Portuguese students talked more about organ dona-
tion within their families than students who came from 
non-PALOP countries (24% versus 10%; p = 0.036). Con-
sequently, 74% (n = 139) of participants who said that 
family was their primary source of information agreed 
with the law (p < 0.001). No significant differences were 
found between the secondary school education system 
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in Portugal (private versus public) and the information 
resources used (p = 1.000).

Among all respondents, 62% (n = 524) considered the 
available information to be insufficient, whereas 14% 
classified it as being confusing, 12% as inexistent, and 
only 10% considered the available information to be 
sufficient.

About 3% (n = 19) of students who came from Portu-
guese secondary schools said that post-mortem organ 
donation was a subject that had been broached in classes. 
Approximately 21% (n = 12) of participants who came 
from non-PALOP countries had discussed the subject 
in secondary school (p < 0.001). Of all respondents, 88% 
(n = 737) believed that this subject should be talked 
about in school. No significant differences were found 
between the secondary school education system in Por-
tugal (private versus public) and participants’ respective 
approaches to the topic.

Students’ attitudes toward post‑mortem organ donation
Only 48% (n = 404) of all students agreed with the law, 
and differences were found between faculties (p < 0.001): 
approximately 60% (n = 92) of medical students were in 
favor; 56% (n = 61) of FADEUP students, 54% (n = 66%) 
of FAUP students and 45% (n = 73) of FDUP students 
were undecided and nearly 10% (n = 16) of law students 
did not agree at all.

Women were more in favor of the legislation than men 
(52% versus 42%; p = 0.037).

Regarding students who considered themselves to be 
presumed post-mortem organ donors, 68% (n = 281) 
agreed with the law, 28% (n = 118) were undecided 
and 5% (n = 20) were against it. In terms of those who 
were unsure about being a presumed donor, only 29% 
(n = 116) were in favor, while 4% (n = 17) answered 
negatively (p < 0.001).

Of the students who were undecided about the possi-
bility of organ donation from a brain-dead person, only 
37% (n = 69) were in favor of the post-mortem organ 
donation law (p < 0.001).

No significant differences were established between 
religion and being in favour of the legislation 
(p = 0.865).

Multivariate analysis of factors that determine attitude 
toward donation
Variables including female sex, knowledge of the post-
mortem organ donation law, having family as the 

primary source of information, knowledge about the 
possibility of organ donation from a brain-dead person 
and being a medical student (FMUP) were significantly 
associated with a positive attitude toward post-mortem 
organ donation. Despite this, only the following vari-
ables persisted as independent factors after the odds 
ratios were adjusted (as seen in Table  2): female sex 
(p = 0.049; OR 1.393), knowledge of the law (p < 0.001; 
OR 4.749) and family as the primary source of informa-
tion (p < 0.001; OR 2.855).

Discussion
The opt-out system raises concerns about exercising indi-
vidual autonomy, with different points of view existing in 
the literature. To this end, this study was conducted to 
evaluate whether young Portuguese people are aware of 
their country’s presumed post-mortem organ donation 
law and how it works. Furthermore, we aimed to identify 

Table 2 Factors affecting attitude toward post-mortem organ 
donation: a multivariate analysis

A significance level (p) of 0.05 was considered (bolded values)

Ref., reference

Crude Adjusted

OR p OR p

Sex

Male Ref Ref

Female 1.453 0.014 1.393 0.049
Knowledge of the law

No/don’t know Ref Ref

Yes 5.663  < 0.001 4.749  < 0.001
Family as the primary source of information

No/don’t know Ref Ref

Yes 4.001  < 0.001 2.855  < 0.001
Knowledge about the possibility of organ donation from a brain-dead 
person

No/don’t know Ref –

Yes 1.522 0.004 – –

Faculty

FMUP Ref

ESEP 0.702 0.131 – –

FADEUP 0.456 0.002 – –

FAUP 0.468 0.002 – –

FDUP 0.560 0.011 – –

FPCEUP 0.723 0.169 – –-
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the factors that determine a positive attitude toward 
post-mortem organ donation.

The results of this study suggest that the majority of 
students were unaware of current Portuguese legislation. 
While only 36% of students directly admitted that they 
did not know about the presumed post-mortem organ 
donation law, 60% did not recognize that all national citi-
zens as well as stateless persons and foreigners living in 
Portugal who have not reported their non-donor status 
to the Ministry of Health are considered potential post-
mortem donors. Therefore, we can conclude that more 
than 36% of the participants, in truth about 60%, were 
unaware of the legislation. Medical and nursing students 
were most likely to be aware of the law. In 2009, a Special 
Eurobarometer survey indicated that only 28% of indi-
viduals residing in Europe were aware of the organ dona-
tion and transplantation laws that governed their country 
[18]. Also, health science students were more likely to be 
knowledgeable about the post-mortem organ donation 
system than other students, which was also observed by 
Molina-Pérez et al. [18].

Knowledge of the procedures available to express an 
individual’s preferences regarding post-mortem organ 
donation is reported to be lower in opt-out countries 
than in opt-in countries, as countries with opt-in systems 
have more campaigns to motivate people to donate [18]. 
These findings are consistent with our own, as only 7% of 
all students stated that they knew how to register them-
selves as non-donors. Furthermore, it was found that 2% 
of all students were registered as non-donors. This per-
centage is similar to the results reported by Resende, who 
found that only 1% of participants had registered them-
selves as non-donors in RENNDA.

Studies conducted in opt-out countries demonstrate 
lower favorable attitudes toward presumed organ dona-
tion systems [15, 16, 18, 33]. Indeed, only half of all stu-
dents agreed with the current Portuguese law. These 
results are similar to those of another Portuguese study 
[32] in which just 68% of those questioned agreed with 
the legislation. Nevertheless, medical students showed 
the most agreement with the law. This positive attitude 
may be correlated with having a higher degree of infor-
mation about post-mortem organ donation [18, 33]. 
On the other hand, law students were the group that 
was most likely to be against post-mortem organ dona-
tion. The main reason given for this negative attitude 
was the insufficient availability of reliable information 
about the post-mortem donation system for consent to 
be presumed. Contrarily, Rydzewska et al. [2] reported 

that law students have a positive attitude toward the 
opt-out system. One possible explanation may be that 
these individuals were more informed about the current 
policy.

A higher percentage (62%) of all students considered 
the information to be insufficient. Indeed, the percentage 
of students who were unaware of the legislation was pro-
portional to the percentage that classified the available 
information as being insufficient, confusing and inexist-
ent. Thus, we can consider these answers to be coherent, 
which allows us to exclude the hypothesis of an informed 
and enlightened population. Furthermore, these 62% 
are much higher than the percentage found in Resende’s 
study [32], where 39% of participants considered the 
available information to be insufficient. This suggests 
that information about the presumed post-mortem organ 
donation law has not been effectively disclosed.

Participants who were informed about post-mortem 
organ donation had sourced their information mainly 
from social media and the internet. These results were 
similar to those of other studies, in which the main 
sources of information mentioned were audio-visual 
resources [1, 10, 13, 17, 32]. About 22% of students 
mentioned family as their primary resource, and those 
students were observed to show a more favorable atti-
tude toward post-mortem organ donation. A review of 
the literature revealed other studies presenting a posi-
tive association between discussing post-mortem organ 
donation with family and having a favorable attitude 
toward post-mortem organ donation [10–12, 14, 33, 
34]. Furthermore, Siebelink et al. [35] concluded that a 
child’s education on organ donation is an important fac-
tor in fostering family discussion on this topic. Indeed, 
in recent decades, family systems have changed, making 
communication between family members more open 
to different topics [36]. Also, the parent–child relation-
ship has become closer, and these relationships play an 
important role in the moral lives of young people [36]. 
Public campaigns also represent an important source 
of information; in fact, in Sweden, after two informa-
tion campaigns, young participants’ awareness regard-
ing organ donation and transplantation increased from 
18% in 2001 to 40% in 2005 [18]. However, in our study, 
only 6% had been informed by these means. This result 
is similar to that found in Resende’s study [32], where 
only 7% of the population had been informed by pub-
lic campaigns in 2008. According to the international 
literature, society and governments should invest in 
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educating the public, through either public campaigns 
or media resources such as television and the internet 
[1–4, 13, 16, 18]. Furthermore, 10% of all participants 
in our study got their informed from health profession-
als, and despite this being a small percentage, it still 
represents a relevant portion of the study population. 
Because health professionals are presented as one of the 
main sources of information to the public, they must be 
sensitive to the importance of post-mortem organ dona-
tion while maintaining a positive attitude toward the 
opt-out system [1, 9, 33].

Only 3% of students who came from Portuguese sec-
ondary schools said that the subject of post-mortem 
organ donation had been discussed during classes. How-
ever, approximately 21% of participants who came from 
non-PALOP countries had talked about post-mortem 
organ donation in secondary school. This suggests that 
this subject is more frequently discussed in non-PALOP 
countries, especially Brazil. This could be because opt-
in countries have a greater need to motivate people to 
donate, and schools represent an important source of 
information for much of the population [18], such that 
almost all participants agreed that this subject should be 
discussed in school. Indeed, three studies were found to 
recommend the introduction of educational programs 
and/or campaigns about organ donation in school [2, 4, 
17].

Women were shown to be more in favor of the legisla-
tion, which may be due to differences in altruism, as seen 
in an earlier study showing that women are more altruis-
tic than men [16]. Other studies report similar results [9, 
11, 12].

Almost all students correctly understood the concept 
of brain death. However, only 64% were aware of the 
possibility of organ donation from a brain-dead person. 
Regarding this topic, different results were found in the 
international literature. For example, Al Bshabshe et al.’s 
study [17] found that only 47% of a sample of Saudi Ara-
bian students was aware of the concept of brain death, 
while only 21% of students were aware of the possibil-
ity of donation from a brain-dead person. Meanwhile, 
Janahia et  al.’s study [5] in the United Arab Emirates 
found that over 88% of the population understood the 
concept of brain death and 76% were aware that patients 
who had experienced irreversible brain death and were 
maintained on life support could be considered poten-
tial post-mortem organ donors; the latter results were 
more consistent with our own. Of the students who 
were undecided about the possibility of organ donation 

from a brain-dead person, only 37% agreed with the 
current legislation. Some authors have concluded that 
awareness of the concept of brain death is associated 
with a more favourable attitude toward post-mortem 
organ donation [10, 12, 14].

In terms of the influence of religion on attitudes 
toward post-mortem organ donation, the results pre-
sented in the international literature are not always 
consistent. Some studies have shown that the most 
favorable attitudes were found among atheists and/or 
agnostics compared to Catholics and members of other 
religions [12, 13, 34]. On the other hand, a few studies 
found that Catholics were more likely to be in favor of 
post-mortem organ donation [20, 33, 34]. Furthermore, 
one study showed no correlation, but concluded that 
having knowledge of the Catholic Church’s positive 
stance on post-mortem organ donation was associated 
with a more favorable attitude compared to when peo-
ple were unaware of the Catholic Church’s position on 
this subject [11]. In our study, no correlation was found 
between religion and attitude toward organ donation, 
which was similar to the results of two other studies 
[10, 14].

Twenty-seven years have passed since the law was 
changed and Portugal became an opt-out system, so it 
would be expected that the majority of the population 
should be aware of the legislation. However, the results 
of our study have indicated the opposite, perhaps due to 
a lack of dissemination of information about this system. 
Although the government, according to current law, has 
a duty to inform the population through public cam-
paigns, these campaigns have been scarce and usually 
take place in primary health centers or public hospitals, 
which may restrict the public’s access to this informa-
tion, given that some Portuguese citizens choose to use 
private health services as an alternative to the National 
Health System [37]. This lack of information may allow us 
to reflect upon another important area related to respect 
for individual autonomy. To maintain respect for individ-
ual autonomy in an opt-out system, the population must 
be informed about the law, because if this does not hap-
pen, organ recovery may occur after the death of those 
who never truly consented. In this regard, Beauchamp 
and Childress [28] state that opt-out systems are ethically 
justifiable if the government requires vigorous efforts be 
made to ensure public understanding of the options they 
face as individuals, including how to opt out.  If govern-
ments do not ensure that their populations are informed 
about the law on post-mortem organ donation, they are 
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not respecting the individual autonomy of their citizens. 
In fact, they are camouflaging them through presumed 
consents and may indeed be acting against the will of the 
individual while alive. The Portuguese people need to be 
informed and enlightened in a regular and systematic 
way about all the steps they must follow to freely express 
their willingness to be organ donors or not. This is essen-
tial for the system of presumed donation of organs estab-
lished in Portugal to reflect the conscious choice of each 
citizen, otherwise the lack of information could under-
mine the legitimacy of presumed donated in an opt-out 
system.  Autonomous persons are aware, informed and 
free in their decision-making.

Given this, and considering that the Portuguese popu-
lation is poorly informed, it is important that the govern-
ment outline strategies to amend this knowledge gap. 
The inclusion of this topic in schools, such as in science 
programs or even in citizenship education programs, is 
probably the best way to educate younger generations on 
this topic. An informed young person will be an informed 
adult citizen. On the other hand, social media (television, 
radio, internet) and public campaigns can be used to 
inform adults and older generations.

Our study is limited by the use of a non-validated 
questionnaire, which could lead to incorrect interpreta-
tion and generalization of the results. Another limitation 
related to the questionnaire is the response bias, which 
stems from how the questions were designed and the 
knowledge and understanding of the participants. This 
bias makes it difficult to estimate how well the questions 
and answers represent the related topic. Additionally, this 
study was conducted in only six faculties of the Univer-
sity of Porto and had a small sample size (n = 841); there-
fore, any generalization of the results must be done with 
care.

The strengths of this study were mostly related to 
the participation of our sample; the questionnaire’s 
completion rate was 89% and no participants refused 
to participate in the study. Students had no difficulty 
understanding or completing the survey in the pro-
posed time, which suggests that the questions were 
clear and succinct. Another positive point was that the 
sample was heterogeneous and included individuals 
from countries whose secondary school education sys-
tems and education programs are different from those 
of Portugal. This study also contributed, on a small 
scale, to raising awareness among students, as some of 
them stated that they had become aware of the issue 
tanks to the survey.

In Portugal, findings relating to citizens’ awareness of 
the post-mortem organ donation law are scarce, with 
only one study being found [32]. Therefore, it would be 
interesting to extend this study beyond the current popu-
lation of 18-year-old Portuguese students, not only to 
acquire a larger sample of participants but also to obtain 
a sample with individuals of different ages, marital sta-
tuses, economic strata, and levels of education.

Conclusions
There is a significant lack of knowledge among young 
Portuguese people regarding aspects of the presumed 
post-mortem organ donation law and how it works. 
Indeed, a high percentage of students considered the 
available information to be insufficient and almost all 
agreed that this subject should be discussed in secondary 
school. Furthermore, only half of all participants agreed 
with the current opt-out system.

Being of the female sex, having family as a primary 
source of information, and being aware of presumed 
post-mortem organ donation law are the strongest inde-
pendent factors in determining a positive attitude toward 
post-mortem organ donation.

According to international literature and the results of 
our study, the importance of increased public awareness 
of presumed post-mortem organ donation law is clear, as 
this is associated with greater agreement with the cur-
rent law. The population can be informed through public 
campaigns and formal education, with program curricula 
including the concepts of brain death and post-mortem 
organ donation law. The literature also demonstrates the 
importance of educating individuals so that they under-
stand the advantages of post-mortem organ donation, 
thereby improving the number of available organs and, 
consequently, decreasing the organ shortage and associ-
ated waiting list mortality. Furthermore, our results and 
the literature show that having family as the primary 
source of information is an important factor in determin-
ing one’s attitudes toward post-mortem organ donation. 
For that reason, dialogue about this subject within family 
circles should be encouraged as a means of demystifying 
death.

Finally, taking the perspective of many other authors, 
if the right to the freedom of self-determination of all 
human beings is to be respected, it is essential that these 
human beings be informed, which should motivate gov-
ernments to promote public campaigns and other meas-
ures to inform the populace.
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