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Background

The shortage of postmortem tissue and organ donation is a 
global problem that public health policies and private efforts 
(e.g., by religious organizations) have not resolved. The short-
age is highly evident in Germany [1,2]. Various legal regula-
tions in different countries reflect the uncertainty about which 
donation policy is best for ameliorating the shortage of do-
nors [3–7]. For example, in the USA, physicians are required 
by law to ask family of deceased potential donors about or-
gan donation. In Belgium and Italy consent is presumed. This 
means that citizens must opt out of postmortem donorship 
while still living. In Denmark, Germany, and the U.K. citizens 
must opt in by providing informed consent. In Germany, citi-
zens are additionally routinely informed by their health insur-
ance provider about organ donation and are motivated to de-
cide while living [8,9]. Nevertheless, in Germany in 2012, 11 
300 patients were waiting to receive a transplant [10], but 
only 1046 organs were transplanted. This reflects an ongo-
ing decrease in the number of postmortem organ donors [11].

The aim of the present study was to interview potential or-
gan donors in Germany with varying sociodemographic back-
grounds, gender, age, religion, medical vs. non-medical employ-
ment, and academic vs. non-academic education, in an effort 
to represent a part of the German society. In contrast to our 
previously published reports about the willingness to donate 
corneas postmortem in the same cohorts [12–16], we here 
aimed to characterize attitudes regarding the general willing-
ness to donate organs after death.

Material and Methods

As previously described [12–16], an anonymous questionnaire 
was created. To specifically focus on medically and non-med-
ically educated citizens, the questionnaires were sent to em-
ployees of 2 German university hospitals and, in contrast, to 
administrative employees of 2 large central German cities, re-
spectively. In addition to participants who were mainly assumed 
to have a university education, we also sent questionnaires 
to workers in a large German automobile enterprise. We also 
contacted members of the German Ophthalmological Society 
(DOG), primarily to know their attitudes about corneal dona-
tion, but also to obtain their responses to the complete organ 
and tissue questionnaire, and their statements regarding or-
gan donation were included in this analysis.

Participation was voluntary, and the questions involved sociode-
mographic data and participants’ attitudes for or against organ 
donation. Completed surveys were defined as those in which the 
final question of the questionnaire was answered. This method 
did not prevent missing answers within the questionnaire, so 

there were different numbers of responses among the partici-
pants. The authors adhered to the Declaration of Helsinki, and 
the ethics committee ruled that approval was not required for 
this anonymous and voluntary survey. Statistical analyses were 
performed using IBM SPSS 22 for Windows (IBM Corporation, 
Somers, NY, USA). To define more general attitudes irrespec-
tive of the different cohorts, multivariate logistic regression 
was performed with the following outcomes: I) willingness to 
donate postmortem organs (heart, lungs, liver, kidneys, pan-
creas, stomach, and colon); II) holding an organ donor card; 
and III) having discussed the topic with family. Independent 
parameters were as follows: family status (partnership vs. no 
partnership), gender (female vs. male), age (<30 years, 30–49 
years, or >49 years), professional environment (medical vs. 
non-medical), level of education (A levels vs. below A levels), 
religion (Catholic, Protestant, or atheist), faith in eternal life, 
general health status, former experiences with donation (pos-
itive vs. negative), estimation of the medical value of donat-
ing tissue and organs (medically valuable for the recipient vs. 
not valuable), confidence in brain-death diagnostics, fear of 
organ/tissue commercialization, and fear of receiving worse 
medical treatment as a postmortem donor. Responses associ-
ated with the latter 5 variables were divided into 3 categories: 
“tendency to favor”, “neutral”, and “tendency not to favor”.

Multivariate logistic regression was also performed with the 
same parameters as described above for the willingness to 
donate specific organs.

Sociodemographic data of the 
participants

% of all participants

Female 62.6%

Male 37.4%

<30 years 13.8%

30–49 years 56.3%

>49 years 29.9%

Catholic 49.8%

Protestant 28.7%

Without confession 20.4%

Different confessions 1.0%

With partnership 68.8%

Without partnership 31.2%

A-level 68.2%

Belowe A-level 31.8%

Table 1. Sociodemographic data of the participants.
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Results

Demographic results

The respondents included 2820 out of 12 837 employees at 
university hospitals, 1690 out of 11 122 administrative em-
ployees, 614 out of 3887 members of the ophthalmological 
society, and 303 out of 4613 employees at the automobile en-
terprise, which presents 52%, 31%, 11%, and 6%, respectively, 
of all participants. Further details as regards the demograph-
ic characteristics of the cohorts and the submitted question-
naires are partially presented in Table 1, and have mainly been 
published elsewhere [14,16].

General attitudes toward postmortem organ donation

A total of 65.2% of the respondents indicated they would con-
sent to postmortem donation of all organs (Figure 1), whereas 
17.2% of the respondents would not consider organ donation 
at all. A total of 17.6% of the respondents were willing to do-
nate specific organs, out of which 73.7% who would donate 
the stomach and colon, 74.8% who would donate the pancre-
as, 75.4% who would donate the lungs, 75.9% who would do-
nate the heart, 77.4% who would donate the liver, and 79.8% 
who would donate the kidneys.

The 37% of all participants who are willing to donate their com-
plete body stated that they want be able to specify which or-
gans to donate. It is also important to 62.8% of all participants 
who are not willing to donate organs that a potential donor 
should be able to specify which organ(s) to donate (p<0.001, 
Fisher’s exact test).

Among the participants who opt not to donate, 57.1% had dis-
cussed their decision with their families (Figure 2). However, 
only 5.7% of these participants had a donor card. In contrast, 

82.4% of participants who declared their intention to donate 
all of their organs had already discussed the matter with their 
families, and 84.1% of these participants had a donor card. 
The difference between participants opting for or against do-
nating all organs as regards “having a donor card” or “having 
already discussed with their family” were statistically signifi-
cant (p<0.001 for both groups).

A total of 21.1% of the automobile workers, 46.3% of the ad-
ministrational employees, 52.5% of the university employees, 
and 55.8% of the ophthalmological society members reported 
having a donor card [12].
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Figure 1. �Acceptance of organ donation and the relative percentages of organ donor card holders among various patient groups.
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Figure 2. �Percentages of participants who chose not to donate 
postmortem organs or chose to donate all of their 
organs and had already discussed their intentions with 
their families.

616

Uhlig C.E. et al.: 
Organ donation in different German cohorts

© Ann Transplant, 2015; 20: 614-621
ORIGINAL PAPER

Indexed in:  [Science Citation Index Expanded]  [Index Medicus/MEDLINE] 
[Chemical Abstracts]  [Scopus]



Multivariate logistic regression

I) Willingness to donate the whole body postmortem

Logistic regression revealed that the following factors sig-
nificantly increased the probability of consenting to post-
mortem organ donation: no prior negative experiences with 
organ donation, not working in a medical environment, ex-
cellent general health, male gender, advanced age, the be-
lief that donated organs are medically useful for the patients, 
and agreement with the brain-death paradigm (Figure 3A). 
Being Catholic or Protestant were negative predictors of or-
gan donation compared with being atheist. Further signifi-
cant negative predictors were fear of organ commercializa-
tion and fear of receiving suboptimal medical treatment as 
a potential organ donor. Having faith in an afterlife, family 
status, and higher vs. no higher education were not statisti-
cally significant (Figure 3A).

II) Possessing a donor card

Logistic regression revealed that agreement with the brain 
death paradigm and the belief that donated organs are useful 
are significant positive predictors of possessing a donor card 
(Figure 3B). Fear of organ commercialization, male gender, and 
advanced age made it significantly less likely to possess a do-
nor card. Religious affiliation, general health, previous expe-
riences with organ donation, faith in eternal life, partnership, 
medical vs. non-medical working environment, and higher vs. 
no higher education lacked statistical significance (Figure 3B).

92.6% of the medically affiliated and 93.5% of the non-medi-
cally affiliated participants, respectively, who had already filled 
out a donor card had also already communicated their dona-
tion attitude to their relatives. Participants who did not possess 
a donor card had communicated their attitudes in 62.1% and 
58.03%. Interestingly, only 66.1% of the medically and 54.2% 
of the non-medically affiliated participants, respectively, who 
were willing to donate their complete body postmortem also 
possessed a donor card.

III) Discussions with the family

Logistic regression revealed that agreement with the brain 
death paradigm and the idea that donated organs are useful 
were significant positive predictors of having discussed organ 
donation with the family. Fear of organ commercialization, fear 
of suboptimal medical treatment when being a potential or-
gan donor, being Catholic in comparison to being atheist, male 
gender, living without a partner, and no prior negative expe-
riences with organ donation were significant negative predic-
tors of having discussed organ donation with the family. Faith 
in eternal life, general health, age, education, protestant vs. 
atheist, and medical vs. non-medical working environment 
were not statistically significant (Figure 3C).

Differences between cohorts willing to donate their 
complete body, specific organs, or nothing at all

In comparison to those participants who were willing to do-
nate their complete body postmortem, male participants were 

No prior negative
experiences with donation

Donated organs are medically
useful for the recipient

General health

Increasing age

Male gender

Degree: below A levels**

Degree: A levels**

Faith in eternal life

Fear of organ commercialisation

Protestant*

Roman catholic*

0.5 0.6 0.7 0.8 0.9 1

Odds ratio (higher values favor consent in donating the whole body)

2 3 4 5

Without partnership

Non medical environment

Agreement with the brain death
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Fear of suboptimal medical treatment
when beeing a potential organ donor

A
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especially unwilling to donate particular organs: liver (OR: 0.63; 
95% CI: 0.51–0.78), lungs (OR: 0.65; 95% CI: 0.49–0.86), kid-
neys (OR: 0.75; 95% CI: 0.60–0.99), pancreas (OR: 0.63; 95% CI: 
0.48–0.83), and stomach and colon (OR: 0.58; 95% CI: 0.46–0.75).

Comparatively elderly participants were less willing to donate 
these specific organs (OR: 0.21–0.51), including their heart 
(30–49 years: OR: 0.50; CI: 0.37–0.67; >50 years: OR: 0.27; 
CI: 0.18–0.41). Catholics and Protestants voted more often 

Degree: A levels**

Donated organs are medically
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Degree: below A levels**

Increasing age

Faith in eternal life

Protestant*

Roman catholic*

0.5 0.6 0.7 0.8 0.9 1

Odds ratio (higher values favor likehood to posses a donor card)

2
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Agreement with the brain death
paradigm

No prior negative
experiences with donation

General health

Without partnership

Non medical environment

Fear of suboptimal medical treatment
when beeing a potential organ donor

B
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C

Figure 3. �Odds ratios in a multiple logistic regression analysis that predict: (A) the likelihood to donate the whole body postmortem, 
(B) the likelihood to possess a donor card, and (C) the likelihood of having already discussed with a next of kin the intention 
to donate organs postmortem. Higher odds ratios (x-axis) reflect higher likelihoods. * in comparison to atheists, and ** in 
comparison to university diploma-holders.

618

Uhlig C.E. et al.: 
Organ donation in different German cohorts

© Ann Transplant, 2015; 20: 614-621
ORIGINAL PAPER

Indexed in:  [Science Citation Index Expanded]  [Index Medicus/MEDLINE] 
[Chemical Abstracts]  [Scopus]



than atheists to specifically donate their hearts (OR in both 
religions: 1.53; p<0.001) and kidneys (OR in Catholics: 1.60; 
OR in Protestants: 1.52; p<0.05 for both groups), while par-
ticipants with A-level refused more often to specifically do-
nate their heart (OR0.742; CI: 0.56–0.98) or their kidneys (OR: 
0.77; CI: 0.59–0.99).

Request for information about donation and 
transplantation

A total of 60.5% (1691 of 2794) of participants who were will-
ing to donate all of their organs, 38.1% (217 of 570) of par-
ticipants who chose not to donate any of their organs, and 
50.6% (635 of 1256) of participants who were not ready to 
donate all their organs were interested in receiving addition-
al information about transplantation and donation (Figure 4).

Nevertheless, 60.0% of the participants who chose not to do-
nate postmortem organs indicated the internet as an appro-
priate source of information about the topic, whereas only 
11.1% and 11.9% indicated family and friends, respectively, 
as appropriate sources of information (Figure 5).

Discussion

Recently, Kirchner et al. [17] calculated that there is substantial 
potential to increase organ donation rates in Germany. In the 
present study we aimed to identify factors that affect the deci-
sion to donate organs, to possess a donor card, or to talk with 
the family members about the topic of donation and transplan-
tation. Additional knowledge on donation preferences might im-
prove attempts to educate the general public about organ do-
nation and to improve the willingness to donate postmortem.

A 2012 questionnaire revealed that 81.0% of medical employees 
in Germany favor organ donation, but only 45.3% of them were 
organ donor card holders [11]. Similarly, Rey et al. observed that 
63% of a German secondary school’s students had a positive 
attitude toward donation, but only 11.3% of the students pos-
sessed an organ donor card [18]. Heuer et al. observed that only 
21% of public officials in a major German city were donor card 
holders [19]. Their results were consistent with the findings of 
Beutel et al., in which a representative survey of German citizens 
revealed that only 21% were card holders [20]. We observed a 
much higher percentage of donor card holders in our German 
cohorts, which might result from continuous official education.
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Figure 4. �Percentages of participants donating 
either nothing, or the whole body, or 
only specific organs, who wanted to 
be better informed about donation 
and transplantation.
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Figure 5. �Percentages of participants who 
chose not to donate organs and 
preferred sources of information about 
postmortem organ donation and 
transplantation.
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The results in our cohorts did not reveal strong influences of 
religiousness. This differs from the surveys among students in 
multicultural societies such as Israel [21] and Australia [22,23] 
and might result from our more religiously homogenous co-
horts, or from less meaningful questions (“to be religiously af-
filiated” and “religion”). Moreover, our observations were fo-
cused on participants mostly originating from central Europe. 
Nevertheless, they do not completely reflect the observations 
of Beutel et al. [20], in which elderly individuals with less ed-
ucation were more likely to donate organs postmortem.

Our results demonstrate that emotional parameters such as 
confidence in the diagnosis of brain death, fear of insufficient 
medical treatment, or anxieties about the commercialization of 
donated organs are still relevant in relation to attitudes about 
postmortem organ donation. This is despite national and region-
al campaigns that have been conducted in the past [20,24–26]. 
Our observation is consistent among the medically affiliated 
participants. This corresponds to a survey by Söffker et al. [11] 
and observations from Bastami et al. The latter concluded that 
“deep-rooted concerns about organ donation after cardiac death 
exist among medical personnel and the general public” [27].

The differences between our survey respondents who were 
either willing to donate all of their organs or who were will-
ing to donate only specific organs are in line: Male or elder-
ly participants were comparatively more often willing to do-
nate their complete body postmortem, and females or younger 
participants were more likely to donate only specific organs.

We observed that a lower willingness to donate was correlated 
with participants who had not discussed the topic with their 
families. This was also reported by Siminoff et al., who found 
that organ donation consent was lower among families that 
had not discussed the patients’ decisions [28]. Nevertheless, 
our results do not prove that lower acceptance rates are linked 
to a lack of family discussions, nor do they prove that lack of 
discussion is a result of donation refusal. In this context, West 
and Burr concluded from a literature review that many fami-
lies chose not to donate because of misunderstandings about 
brain death, cultural beliefs, timing of the request, and the de-
ceased’s attitude toward donation [29].

In our study, predicting the willingness to donate organs post-
mortem was also dependent on rational information. A par-
tial or complete lack of rational knowledge is not surprising 
in regions with less media presence, such as Saudi Arabia. 
There, more than 90% of survey respondents in rural and ur-
ban areas reported having little knowledge about the topic 
[30]. However, in industrialized countries such as Germany, 
these results are surprising; one solution is to use the inter-
net to distribute information more broadly. Interestingly, this 

was also suggested by the survey participants, even those who 
are still against donation.

Questionnaires about organ donation have limitations for var-
ious reasons. One such reason is the response bias, which de-
pends on how the questions were designed and the knowl-
edge and understanding of the participants, which makes it 
difficult to estimate how well the questions and answers rep-
resent the related topic. Furthermore, there may have been 
a response bias if individuals with specific attitudes towards 
organ donation were less likely to participate.

Our finding may differ from previous reports [19,20] due to 
the age, experience, and education of our survey respondents. 
Although our questionnaire was presented to different German 
cohorts with various sociodemographic backgrounds, our re-
sults are not fully representative of the complete German so-
ciety, since, for example, no rural population was represented. 
Importantly, we did not send our survey to individuals who had 
recently lost a family member. Therefore, our observations may 
not reflect the effective organ donation rate, where relatives 
often change their minds after the death and this may have a 
negative effect on donation rate [31]. On the other hand, our 
data may better reflect possible willingness to donate post-
mortem, for example, in case of clearly documented willing-
ness of potential donors.

Conclusions

Our results are important because we included several German 
regions and focused on participants with different age, gender, 
religion, education, and medical affiliation. Additionally, in com-
parison to previous reports [11,18–20], the response rate in our 
survey was very large. In that, we may hypothesize, but can-
not prove, that results would be similar in countries with com-
parable sociodemographic, economic and legal backgrounds. 
This seems to be most probable in central or northern Europe 
but has to be analyzed in future investigations. Our data from 
these particular cohorts suggest specifically contacting females 
and younger persons about general willingness to donate post-
mortem, but contacting males and older people about donor 
cards. Religious institutions and church officials should also 
intensify communication on this topic. Our results additional-
ly suggest the need for help from official internet platforms 
and cooperation with family doctors. Furthermore, information 
should also be spread in professional medical institutions to 
their employees, and generally address both medico-legal and 
emotional parameters, including specifically that organ com-
mercialization is prohibited, medical procedures guarantee a 
correct diagnosis for clinical death, and postmortem organ do-
nors do not undergo additional risk or suffering.
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