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Abstract

Organ and tissue donation can also involve children. Because of its sensitivity, this topic
requires careful decision making. Children have the ability to carefully reflect on this subject
and enjoy patrticipating in family discussions about it. Therefore, what children need is
proper information. When schools are used to educate children about this subject, informa-
tion about teacher support for this type of lesson along with its effects on the depth of family
discussions is important. Methods: A questionnaire was sent to all 7,542 primary schools in
the Netherlands. The goal was to gather information on teachers’ perspectives about a neu-
tral lesson devoted to organ and tissue donation, and also on the best age to start giving
such a lesson. The second part of our study examined the effects of a newly developed les-
son among 269 primary school pupils. The school response was 23%. Of these, 70% were
positive towards a lesson; best age to start was 10—11 years. Pupils reported 20% more
family discussions after school education and enjoyed learning more about this topic. There
is significant support in primary schools for a school lesson on organ and tissue donation.
Educational programs in schools support family discussions.

Introduction

Donation and transplantation are discussed predominately in the context of care for adults
[1]. When family members must decide about organ donation, as surrogate decision-makers,
knowledge of the deceased’s intentions influences their decision [2-4]. Most parents do not
discuss organ donation with their children although children are willing to discuss this topic
[5]. As a consequence, parents often have to make a donation decision for their child, without
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any direct knowledge about their child’s intention or their opinion about organ donation
[4,6,7]. This is more appropriate as in some countries (e.g. The Netherlands) children of 12
years and older are considered legally capable in this topic.

The best way to provide a family with insight in how the child thinks about organ donation,
is by having a discussion about this with the family in a non-crisis situation [8]. We presume
that these discussions are likely to occur more often if awareness of organ donation among
children increases.

Good information is a prerequisite for a valuable and balanced family discussion about
organ donation. Several authors and organizations have argued that it is the responsibility of
the government to provide the public with clear information about organ and tissue donation,
and to educate children about donation [6,9,10,11]. Although these school educational pro-
grams about organ donation seem to focus mainly on high school students, studies report that
children as young as 9 years and older have heard about organ donation through social media
and other internet sources [5]. This implies that in order to have good family discussions, we
need to provide children with age-specific neutral information. Educational programs on
organ donation in primary schools could be useful tools to achieve that goal. Moreover, these
educational programs might also increase knowledge and awareness among parents and other
family members. This raises the question of the extent to which school teachers also feel a cer-
tain need for an educational program about organ donation. Do teachers support education
about this subject and what would be the effects of this lesson on family discussions?

To answer these questions, we conducted a study aimed, first, at evaluating the opinion of
primary school teachers about lessons in their school classes about organ and tissue donation
and transplantation, and about the preferred age and method to educate children about this
subject. The second aim of this study was to find out what the learning effects of these lessons
on the children were and to what extent the lessons contributed to the family discussions on
organ and tissue donation.

Materials and methods

The study design was twofold. Part A contained a questionnaire which was sent out to all prin-
cipals of primary schools (pupils 4-12 y/o0) in the Netherlands. The questionnaire had been
tested through interviews at five primary schools in the Netherlands. On the basis of these
interviews, the final questionnaire was divided into two perspectives: an “informative” (What
are organs and tissues, and what is transplantation?) and a “forming-an-opinion” (What is
donation? What do I think about it myself?) perspective.

In April 2008, the questionnaire was sent to all 7,452 primary school principals-teachers in
the Netherlands, along with a self-addressed envelope. In the Netherlands it is common that
the principal is also a part-time teacher. The time allowed for response was four weeks. The
questionnaire contained the demographic variables of the respondent (sex, age, function,
teaching experience) and the religious affiliation of the school. In addition the questionnaire
consisted of questions related to donation and transplantation (see Table 1). Taking into
account that in large national surveys it is expected that 8% of the questionnaires sent out
prove undeliverable for various reasons (e.g., merger or closing of the school), we assumed
that 6,856 (of the 7,452) questionnaires would actually reach the primary schools.

Following the results of the questionnaire for the school principals/teachers (part A) of this
study, an educational lesson on organ and tissue donation (www.donordenkers.nl) was devel-
oped. This lesson was supported by the Dutch government, in cooperation with the National
Transplant Foundation and a specialized bureau for digital education including active support
from a panel of teachers. The release of this lesson was in 2010.
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Table 1. Part A: Questions related to donation and transplantation for primary school principals-
teachers.

Question Possible answers

Are you familiar with the subject of organ donation? yes/no

Are you registered in the Dutch Donor register? yes/no/unknown

How are you registered? (optional) consented/refused/decision up to relative
Do you have teaching experience with the subject? yes/no

Do you have sufficient knowledge about the subject? yes/no

Do you want to give a lesson on this subject? yes/no

If yes, what age groups should receive an informative lesson? | age groups

If yes, what age groups should be forming an opinion? age groups

If not, what is the reason? free field

Do you use any educational program on this subject at school? | yes/no

In what kind of lesson? biology/social sciences/others
What kind of teaching methods do you prefer? free field

Is it desirable to explicitly inform parents about this lesson? yes/no

https://doi.org/10.1371/journal.pone.0178128.t001

Part B contains a pilot study of the pupils to the effects of this lesson by conducting a quan-
titative questionnaire survey. In 2011 we invited, by telephone 8 primary schools in the Neth-
erlands to participate, in a stratified random sample taking their religious affiliation into
account as demographic variable. The questionnaire was aimed at children in the two highest
grades of primary school (10-12 years old) and was administered by a researcher in the class-
room. The questionnaire was administered at three different moments in time. The first, TO,
was administered before the educational lesson about organ and tissue donation and trans-
plantation was given. T1 was administered directly after the approximately 1.5-hour lesson
and was overseen by the teacher; T2 was administered three weeks later. The questionnaires
contained questions related to knowledge (see Table 2) and questions about family communi-
cation about the topic. Next, we asked the pupils for their opinions about this type of lesson.

The data were analysed with SPSS 17 using the chi-squared tests (SPSS Inc., Chicago IL,
USA). A p-value less than .05 was considered statistically significant. According to Dutch law a
survey study like this does not require approval by a medical ethical review board, which was
confirmed by the medical ethical review board of the University Medical Center Groningen.
No consent of the participants was needed since the data were analysed anonymously.

Table 2. Part B: Questions related to knowledge for primary school pupils.

Questions Possible answers
1-What is donation? o donation is receiving
o donation is giving
2-If you are a donor then. ... o you can choose to whom you give your organs

o you can only give organs to your own family
0 you cannot choose the recipient(s)

3-You can donate if you are deceased and if. . . o you are younger than 30 years old
o you are older than 30 but younger than 60 years
o you are older than 60
o age doesn’t matter

4-Check off the organs that can be donated o kidneys olungs
o liver o bones
o heart o aorta
5-Check off the tissues that can be donated o bone tissue o skin
o heart valve o intestine (bowel)
o pancreas ocornea

https://doi.org/10.1371/journal.pone.0178128.t1002
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Results
Part A; the school principals-teachers

Of the questionnaires, 1,582 (23%) were returned within four weeks. The main religious affilia-
tion of the respondents corresponded with the distribution of primary schools in the Nether-
lands. Of the respondents, 61% were men, 39% women; 17% were younger than 40 years old,
14% were between 41 and 50 y/o, and 61% were older than 50 y/o. Most of the respondents
(1,270/80%) were school principals who are also part-time teacher, 14% were teachers, and

6% were individual supervisors. Eighty-eight percent had more than 10 years of teaching
experience.

Of the respondents, 65% were personally registered in the Dutch Donor Register, and 80%
of these answered as to how they were registered: 59% were willing to become donors, 6%
refused donation, and 15% thought that it was up to relatives to decide.

There was little teaching experience in schools concerning the subject of organ donation; in
80% of the schools, organ donation had never been discussed in the classroom before. The
20% who did have teaching experience answered that attention had been paid to the subject,
because it was part of their teaching method (8%) or because one of the school pupils or one of
their relatives had needed a transplant or had become a donor (12%). All of these teachers
stated that they were strongly in need of teaching materials to support this lesson.

To the question of “Do you want to give a lesson on this subject?” 70% answered positively.
Twenty-eight percent of the respondents did not want to give a lesson on organ donation, and
2% answered that they did not know. Respondents who were negative towards a lesson mostly
mentioned that they thought that their children were “too young to discuss this subject,” “that
this was a subject to discuss only at home,” or that they thought that the school curriculum was
full enough.

A significant relationship was found between a respondent’s own registration and a positive
attitude towards a lesson (X %, p = .015). Religion had no significant relationship with opinions
about a lesson on organ donation (X %, p = .328), although a certain tendency did seem to
exist; schools with a religious affiliation were more often negative towards a lesson about
organ and tissue donation. Age, sex, and function, as well as teaching experience were also not
related to attitudes concerning a lesson on this subject.

Fig 1 shows that teachers thought the best age for a first informative lesson was around 9-11
years old; most teachers (57%) thought a biology lesson was the best occasion. The best age for
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Fig 1. Best age to start a lesson on organ donation. Vertical axis: Number of positive responding teachers.
Horizontal axis: the best age to start an informative lesson and a lesson in forming an opinion.

https://doi.org/10.1371/journal.pone.0178128.g001
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a first lesson aimed at forming an opinion was around the ages of 10-12 years. According to
the respondents, this could best be incorporated in a social studies lesson (22%) or in a group
discussion. In addition, a combination of both themes was thought possible in a lesson on pub-
lic health issues. Suggestions as to how to develop a lesson on the topic of organ and tissue
donation were given in 964 cases (e.g., first-aid lessons, lecture, writing an essay).

Most of the respondents (76%) preferred for the parents to be explicitly informed about this
lesson. However, 13% thought that it was not necessary to inform the parents at all; they con-
sidered that this was a part of normal socially oriented education.

Respondents who were positive towards a lesson on organ and tissue donation in school
more often felt that they needed more information to be able to give this lesson than did those
respondents who were negative towards a lesson on this subject. These latter teachers were
more often likely to answer that they already knew enough about this subject.

Part B; the students

The school-based digital lesson educated children about transplantation and informed chil-
dren in a neutral way about donation. It also contained an extensive teachers’ manual how to
give this lesson.

In measurements TO and T1 of the study, all 269 invited children participated (mean age
10.9 years); 125 children were in grade 7 (10-11 y/o) and 144 children in grade 8 (11-12 y/o).
In T2, the last questionnaire, 257 children participated (12 children were on excursion).

The results of questions 1, 2, and 3 are shown in Fig 2.

Table 3 shows the answers on questions 4 and 5: specific knowledge about organs and tis-
sues at the three measuring moments. The knowledge, especially directly after the lesson,
improved significantly. Although this knowledge decreases at T2, there is an overall increase of
knowledge between T0 and T2.

Fig 3 shows the number of times children discussed the topic at home, before the lesson
was given (T0), and three weeks after the lesson (T2). Before the lesson was given, 60% of the
children had discussed the topic at home once or more often. Of the 40% of children who had
never discussed this topic at home, 8% answered that they were not familiar with the topic.
Most of these children answered that they had never thought about it on their own. Three
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Fig 2. Children’s knowledge about organ donation. Percentage of correctly answered questions.
https://doi.org/10.1371/journal.pone.0178128.g002
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Table 3. Specific knowledge of the students about organs and tissues in the measurements.

% (sd) correctly answered in Differences before and after lesson Differences directly after lesson and 3 weeks later
questionnaire
T0, T1, T2
TO T1 T2 | Significant change Significant change
TO-T1 T1-T2
kidney 93(0.26) | 99(0.06) | 96 (0.20) | p <.001 p=.01
lung 85(0.35) 92(0.27)| 84(0.36) | p=.02 p=.01
liver 76(0.42) | 91(0.29)| 87(0.32) |p<.001 P=.23
heart 76 (0.41)| 96(0.18) | 85(0.36) | p<.001 p <.001
bone 28(0.45) 57(0.49)| 54(0.50) |p<.001 p=.47
heart valve 60 (0.49) 76 (0.43) 79 (0.41) | p<.001 p=.35
skin 52(0.50)| 85(0.35)| 81(0.37) | p<.001 p=.30
cornea 39(0.49)| 78(0.41)| 65(0.48) p<.001 P <.001

https://doi.org/10.1371/journal.pone.0178128.t003

weeks after the lesson, 72% of the respondents had discussed the topic at home, which was sig-
nificantly higher (X , p = .04). For children who had never discussed the topic at home, this
lesson was the reason that this family discussion started.

After the lesson, children were asked to give their evaluation, on a five point scale, of such a
lesson. Twenty-six percent found the lesson very good, 41% found it good, 26% of the respon-
dents were neutral, 5% did not like the lesson, and 2% found it terrible. Of all respondents,
70% stated they would like to learn more about this topic later on in high school.

Discussion

We wanted to know the extent to which primary school teachers feel the need for an educa-
tional program about organ donation and we examined the effects that such a lesson would
have on children in terms of increase of knowledge and family discussions with the children.
As far as we know, this is the first study focusing on this topic.

Of the teachers 70% were willing to discuss this subject in their classrooms. We investigated
factors that could potentially be associated to support for a lesson on organ donation in school.
The registration rate of those respondents who were in the Dutch Donor Register (65%) was

45
40
35
30
25
20
15
10

mTO0

mT2

never once sometimes often

Fig 3. Family discussions about donation. Percentage before and three weeks after a lesson about organ
donation.

https://doi.org/10.1371/journal.pone.0178128.g003
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higher than the average percentage of registrations in the Dutch Donor Register for the popu-
lation at large (44%). It is conceivable that teachers are more involved in social and public
health issues and therefore are more willing to register their wishes. Meanwhile, the rate of
positive registration of all registered respondents (59%) is comparable with the 57% found in
the Dutch Donor Register [12].We found a significant relationship between a positive registra-
tion by the respondent and a positive attitude towards a lesson on this subject at school. This
was not a surprising finding for us, because we presume that teachers’ personal ideas about
public health issues may have an influence on what subjects are discussed in the classroom.

We found that most teachers did not have any actual teaching experience with the subject.
However, it is interesting to note that 75% think that they already have enough knowledge
about the subject. We think that this is a comforting finding because we are convinced that a
teacher’s specific knowledge is a prerequisite for good lessons on organ and tissue donation in
school.

It is desirable, according to most of the respondents, to inform parents that this lesson is
being given. This finding seems to imply that when parents are informed about a lesson taking
place, they should also simultaneously receive information about the subject; this could serve
as an aid for family discussions at home. Therefore, we think that school can serve as a basis
for initiating these family discussions, and we already know how important it is for these dis-
cussions to take place in a non-crisis situation [7]. Overall, it was hypothesized that this educa-
tional program would aid family discussions.

Part B of our study tested this hypothesis and tested children’s knowledge before and after a
lesson about donation and transplantation. In this pilot study we found a surprising amount of
knowledge in TO for which we have no clear explanation. Probably this was because in one
school (two classes) there had been a child with a liver transplantation. Generally speaking,
children’s knowledge about the topic appeared to increase after the lesson was given and most
of this knowledge still existed after 3 weeks. As we were not able to compare our findings with
other studies about education on donation, more research is needed to put these findings into
perspective. Next to this it is important to measure the long term knowledge and how the
knowledge contributes to donation attitudes. Overall, our findings seem to underline that
proper information is important for children in order to further realistic ideas about this sensi-
tive topic. We think that it is of great importance to repeat an age-appropriate lesson on organ
donation in the secondary school. This will contribute to long term knowledge and attitude
differences and we expect that this will also contribute to better registration rates in the Dutch
donor register.

The most important result was that we found that children significantly discussed the topic
at home more often after the lesson. We therefore think that the child’s education on organ
donation and transplantation is an important factor in stimulating family discussions. These
family discussions are likely to increase parental insight into the child’s reasoning and provide
access to the child’s views about organ and tissue donation. Since these findings are a first indi-
cation, they may need confirmation in future studies. Some limitations are worth noting.
Although the response rate in part A is sufficient, we do not know the reasons for the non-
response. It is possible that the results are biased due to respondents who are positive towards
a lesson being more willing to fill in the questionnaire. On the other hand, the registration
type of the respondents in the Dutch Donor Register is comparable with the registration of the
general public. The results in part B could have been influenced to an extent because one
school had had experience with a transplantation. Although this study focused on the situation
in the Netherlands, we have no reason to suppose that it could not be extrapolated to other
countries.
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Conclusion; translation to health education practice

We found sufficient support for a lesson on donation and transplantation, and the majority of
the children appreciated this type of lesson. These findings support the idea of developing a
curriculum on organ donation that begins in the highest grades of primary school and contin-
ues into middle/junior and high school. This curriculum would contribute to health literacy
on this topic, and provide children and their families with appropriate information in order to
make proper decisions about donation.

Supporting information

S1 File. Teacher’s data.
(SAV)

S2 File. Children’s data.
(SAV)

Acknowledgments

We thank the participating primary schools and their pupils for sharing their knowledge and
experience and the Dutch Transplant Foundation and Podium for their cooperation in devel-
oping this lesson. The digital lesson www.donordenkers.nl was presented with the Comenius
award by the European Society for Education and Communication.

Author Contributions
Conceptualization: M]JS.
Data curation: M]JS.

Formal analysis: M]JS.
Funding acquisition: MJS.
Investigation: MJS.
Methodology: MJS HBMW.
Project administration: MJS.
Resources: M]JS.

Supervision: MJS HBMW.
Writing - original draft: MJS AAEV PFR MJIJA HBMW.

Writing - review & editing: MJS.

References

1. Siebelink MJ, Albers MJ, Roodbol PF, van de Wiel HB. Key factors in paediatric organ and tissue dona-
tion: an overview of literature in a chronological working model. Transpl Int. 2012(3); 265-271. https://
doi.org/10.1111/j.1432-2277.2011.01407.x PMID: 22211854

2. Siminoff LA, Gordon N, Hewlett J, Arnold RM. Factors influencing families’ consent for donation of solid
organs for transplantation. JAMA. 2001; 286(1):71-77. PMID: 11434829

3. Walker JA, McGrath PJ, MacDonald NE, Wells G, Petrusic W, Nolan BE. Parental attitudes toward
pediatric organ donation: a survey. CMAJ. 1990; 142(12): 1383—-1387. PMID: 2350757

PLOS ONE | https://doi.org/10.1371/journal.pone.0178128 May 22,2017 8/9


http://www.plosone.org/article/fetchSingleRepresentation.action?uri=info:doi/10.1371/journal.pone.0178128.s001
http://www.plosone.org/article/fetchSingleRepresentation.action?uri=info:doi/10.1371/journal.pone.0178128.s002
http://www.donordenkers.nl/
https://doi.org/10.1111/j.1432-2277.2011.01407.x
https://doi.org/10.1111/j.1432-2277.2011.01407.x
http://www.ncbi.nlm.nih.gov/pubmed/22211854
http://www.ncbi.nlm.nih.gov/pubmed/11434829
http://www.ncbi.nlm.nih.gov/pubmed/2350757
https://doi.org/10.1371/journal.pone.0178128

@° PLOS | ONE

Education on organ donation

10.

11.

12.

Rodrigue JR, Cornell DL, Howard RJ. Pediatric organ donation: What factors most influence parents’
donation decisions? Pediatr Crit Care Med. 2008; 9(2):180—185. https://doi.org/10.1097/PCC.
0b013e3181668605 PMID: 18477931

Siebelink MJ, Geerts EAHM, Albers MJIJ, Roodbol PF, van de Wiel HB. Children’s opinions about
organ donation: a first step to assent? Eur J Public Health. 2012; 22 (4): 529-533. https://doi.org/10.
1093/eurpub/ckr088 PMID: 21750015

Randhawa G. Targeting the UK’s young potential donors: placing organ donation on the school agenda.
Transplantationsmedizin. 1998; 10:38—40.

Rodrigue JR, Cornell DL, Howard RJ. Organ donation decision: comparison of donor and nondonor
families. Am J Transplant. 2006; 6(1):190—198. https://doi.org/10.1111/j.1600-6143.2005.01130.x
PMID: 16433774

Waldrop DP, Tamburlin JA, Thompson SJ, Simon M. Life and death decisions: using school-based
health education to facilitate family discussion about organ and tissue donation. Death Stud. 2004; 28
(7):643-657. https://doi.org/10.1080/07481180490476489 PMID: 15346607

Sheldon M. Children as organ donors: a persistent ethical issue. Camb Q Healthc Ethics. 2004; 13
(2):119-122. PMID: 15124398

Cantarovich F, Fagundes E, Biolcalti D, Bacque MC. School education, a basis for positive attitudes
toward organ donation. Transplant Proc.2000; 32(1):55-56. PMID: 10700966

Committee on HC. Pediatric organ donation and transplantation—Policy statement. Pediatrics. 2010;
04; 125(4):822-828.

Dutch Donor Register; figures on registration 2007. 2009—-2012.

PLOS ONE | https://doi.org/10.1371/journal.pone.0178128 May 22,2017 9/9


https://doi.org/10.1097/PCC.0b013e3181668605
https://doi.org/10.1097/PCC.0b013e3181668605
http://www.ncbi.nlm.nih.gov/pubmed/18477931
https://doi.org/10.1093/eurpub/ckr088
https://doi.org/10.1093/eurpub/ckr088
http://www.ncbi.nlm.nih.gov/pubmed/21750015
https://doi.org/10.1111/j.1600-6143.2005.01130.x
http://www.ncbi.nlm.nih.gov/pubmed/16433774
https://doi.org/10.1080/07481180490476489
http://www.ncbi.nlm.nih.gov/pubmed/15346607
http://www.ncbi.nlm.nih.gov/pubmed/15124398
http://www.ncbi.nlm.nih.gov/pubmed/10700966
https://doi.org/10.1371/journal.pone.0178128

