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Abstract: In many countries, adolescents can choose to register a
deceased organ donation wish when they apply for a driver’s license.
They often receive education about deceased organ donation in order
to make an informed choice. The objective of this review was to
describe the effectiveness of school-based educational programs on
deceased organ donation among adolescents. We reviewed any study of
adolescent students receiving a school-based educational program on
deceased organ donation. The outcomes were knowledge, attitudes,
intent to register a preference toward deceased organ donation, and
whether such education fostered family discussions about organ
donation. Fifteen studies were summarized from nine countries, of
which six were randomized controlled trials. Most educational
programs consisted of one or two classroom sessions. The methods
employed in five studies received a high-quality rating. Educational
programs increased knowledge in 10 studies, and attitudes in five
studies, with variable effects on intent to affirmative registration. Seven
studies reported success in promoting family discussions. Adolescent
classroom education is a promising strategy to improve knowledge
about deceased organ donation and appears to increase public support
for donation. Subjecting these programs to additional evaluation will
clarify their impact on affirmative donor registration and realized
donations.
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Educational programs play a significant role in
deceased organ donation (1). The goal of these
programs is to inform the public about organ
and tissue donation, the donor registration pro-
cess (if a registry is available), and to promote
discussion with family members and friends
about their donation wish (1). Adolescents (aged
12–19) are an important target group for educa-
tion. Education is a non-controversial solution,
and it is essential for adolescents to make an
informed decision about organ donation (2).

Adolescents may also discuss material taught in
school with family members (3), who are
involved in expressing a donor’s wish at the time
of an untimely death (4). Finally, in many coun-
tries with an active registry, adolescents are
prompted to register a wish about deceased
organ donation when they apply for a driver’s
license (5). We conducted this systematic review
to assemble the best current evidence on the
effectiveness of adolescent school-based educa-
tional programs on knowledge, attitudes, and the
intent to register a preference for deceased organ
donation. We also considered whether such
education prompted family discussions about
organ donation.

Methods

We report this systematic review according to the PRISMA
statement (6). PRISMA was developed by methodologists,
review authors, clinicians, and others and represents an

Abbreviations: CINAHL, Cumulative Index to Nursing
and Allied Health Literature; EMBASE, Excerpta Medica
Database; ERIC, Education Resources Information Cen-
ter; GRADE, Grading of Recommendations Assessment,
Development and Evaluation; MEDLINE, Medical Litera-
ture Analysis and Retrieval System; MeSH, medical subject
headings; PRISMA, Preferred Reporting Items for System-
atic Reviews and Meta-Analyses.
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evidence-based set of items for reporting in systematic
reviews and meta-analyses.

Studies eligible for review

A summary of the effectiveness of educational interventions
for a given purpose are often too complex to only consider
studies that used a randomized controlled trial design (7). A
framework for evaluating complex interventions such as
educational programs recommends including all quantita-
tive and qualitative research designs in the review (8). For
these reasons, we included all research designs in this
review. We included any study that evaluated a classroom-
based educational program on deceased organ donation
targeted at adolescents. We also included studies with multiple
intervention components as long as at least one component
was delivered in school. We excluded any study with
educational programs related to stem cell transplantation
or blood donation. We excluded studies where <20 students
received the educational program because we wanted to
examine programs that were tested in an average classroom
size setting (although this requirement ultimately did not
result in the exclusion of any articles from review) (9). We
also excluded studies published in languages other than
English.

Information sources

We searched the following databases from the date of incep-
tion of each database up to June 2011 for eligible studies:
MEDLINE (OVID, 1946–2011), EMBASE (OVID, 1980–
2011), CINAHL (EBSCO, 1984–2011), PsycINFO (1806–
2011), and ERIC (1966–2011). We selected the databases
and search terms with the help of a medical librarian. The
search strategy consisted of MeSH and text words related to
organ and tissue donation, educational programs, and
adolescents. For example, MeSH terms included: “Tissue
and Organs Procurement,” “Schools,” “Education,” and
“Adolescent,” and text words included “cadaver or
deceased donor,” “adolescen*,” “teen*,” “educat*,” and
“youth*.” We modified the search terms according to the
databases used. We conducted citation tracking using
SCOPUS and used related articles features in OVID and
Google Scholar.

Study selection

Two reviewers (AL and AR) independently screened titles
and abstracts for eligibility. We retrieved full-text articles
for any citation considered potentially relevant by at least
one reviewer. Both reviewers screened full texts indepen-
dently for eligibility. We solved any discrepancy among the
reviewers by consensus.

Data abstraction and analysis

Two reviewers (AL and IN) independently abstracted data
from the included articles. Data abstraction included study
objectives, study design, description of the intervention,
participants, and outcomes. Methodological quality was
assessed by two reviewers (AL and AR), and discrepancy
was solved by consensus. Outcomes of interest were any
measured changes in knowledge, attitudes, intention to
consent to organ donation, or initiation of discussion with
family members or friends after the implementation of the
educational intervention. Several studies in this review

defined attitudes and the intention to donate as the same
concept (10–13). However, for this review, we considered
these to be separate outcomes and used the questions
described in each study to categorize the results accordingly
(described in results section). Based on previous studies, we
also classified the study’s country by consent policies for
organ donation after death (explicit or presumed consent)
(14) and whether the country has an active donor registry
(15).

Quality assessment

We used the GRADE framework to guide the assessment of
the methodological quality of the studies. We chose
GRADE because it is meant to be easy and reliable. Using
the GRADE approach, all randomized controlled trials
start as high quality and factors such as inconsistency, indi-
rectness, and imprecision affected the quality of evidence
(16). Knowledge, attitude, intent to register, and initiation
of family discussion may be considered as subjective out-
comes. However, for the purpose of this study, we did not
consider them as a factor that affected its quality of
evidence.

Results

Study selection

We screened 1902 articles and assessed 25 full-
text articles for eligibility (Fig. 1). Fifteen studies
were eligible for this review (Table 1).

Description of studies, methods, and participants

Of the 15 studies, six were randomized controlled
trials (10, 11, 17–20). Other study designs
included a pretest–post-test design that measured
changes before and after the implementation of
the program with and without a control group
that did not receive the educational intervention
[no control group (n = 5) (12, 21–24), control
group (n = 2) (13, 25)], and a post-test-only
design without a control group (n = 2) (26, 27).
One pretest–post-test study also incorporated
additional qualitative techniques including field
notes to extract information from students and
observations in a natural classroom setting (24).
None of the randomized controlled trials had an
active control group receiving a placebo inter-
vention. Controls received the questionnaire
prior to the intervention. Most of the studies
were conducted in the United States (n = 4),
followed by the Netherlands (n = 3), Spain (n = 2)
and one study each from Canada, Germany, Italy,
India, Poland, and Turkey. Nine of these studies
were from countries that have an explicit consent
law for deceased organ donation (opt-in), four
with a presumed consent law (opt-out), and two
were unknown (India and Turkey). Eight
of these studies were from countries that have
an active registry where participants register
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their intention to donate. Four studies were from
countries with no active registry. One study was
from a presumed consent country that records
objections only (Poland) (26), and another study
was from a country with presumed consent that
records both objection and affirmative intent to
register (Italy) (11).

Intervention

The core curriculum of the educational program
was similar across all studies. Most educational
interventions consisted of one or two classroom
sessions about common organ donation myths.
When reported, the length of the program ranged
from 30 to 120 min. Information and importance
of deceased organ donation registration was also
provided in three studies from countries that had
a donor registry (18–20). The educational inter-
vention was delivered by a variety of personnel
including transplant surgeons, kidney transplant
recipients, nephrologists, transplant coordina-
tors, and kidney patients waiting for a trans-
plant. Kidney transplant recipients were reported
to be volunteer adults (aged 44–64) in one study
(19). Otherwise, kidney patients may or may not
have been of adolescent age. Components of the
programs included videos, group discussions,
computerized tailored interventions, and question
and answer periods. The educational program in

one study focused solely on completing a donor
registration form (20). Two studies indicated that
their educational programs were informed by a
theoretical framework (Bandura’s Social Cognitive
Theory) (18, 20).

Quality assessment of study methods

Five studies were rated as high quality (10, 11,
18–20), six as moderate quality (12, 13, 17, 21,
23, 24), two as low quality (22, 25), and two as
very low quality (26, 27). The method of
randomization was not described in four of the
six trials (17–20). Only two studies used a validated
tool for their outcome measures (18, 19).
We included all study designs to describe the
variability in organ donation curriculum
from published educational programs. We found
almost complete consensus among the two
independent reviewers. We reached similar
conclusions for all types of outcomes reported in
this review when we compared the results of the
five high-quality studies with the other studies of
lower quality.

Knowledge of organ donation

Ten studies examined the impact of an educa-
tional program on knowledge or awareness of
organ donation and transplantation (10, 12, 13,
17–19, 21, 22, 25, 26) (Table 2a). In all 10
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Fig. 1. Study selection.
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Table 1. Study characteristics

Title, year, country,
consent law, registry Students

Measurement
time-points Educational program

Overall
quality*

Randomized controlled trials
C�ardenas, 2010 (USA)
Explicit-Consent
Active Registry

96 students education group
91 students control group

Pre- and post-test 40-min program. Presented by ethnically diverse local
health workers and organ transplant recipients.
Consisted of a 10-min video featuring ethnically
diverse teenagers discussing organ donation with a
Q&A period

High

Alarc�on, 2008 (Spain)
Presumed-Consent
No active registry

109 students education group
48 students control group

Pre- and post-test Four-session program. Presented by one of the researchers, a
transplant coordinator and a young person on the kidney
waiting list. Consisted of a discussion about previous
awareness, 10-min video, debate about values and attitudes,
discussion about awareness of attitudes in the family setting,
talked about results of the discussion at home, explanation
about the donation-extraction-transplant process by the
researcher and transplant coordinator, testimony in situ of a
young undergraduate on the kidney transplant waiting list,
Q&A period and group activity

Moderate

Piccoli, 2006 (Italy)
Presumed-Consent
Active Registry†

Seven schools in control
group and seven schools
received the education
program.
808 (68% response rate)
students in the education
group answered both pre- and
post-test, and 659 (74%
response rate) answered both
pre- and post-test in control
group

Pre- and post-test Two 2-h sessions. First session was presented to small groups
(10–30 students) by a trained nephrology fellow and
discussed prevalence, incidence, and causes of kidney
diseases in the world, history of dialysis and transplantation,
quality of life, allocation criteria, and health globalization.
Second session was performed in larger groups (3–8 classes
depending on school organization) by a nephrologist
supported by nephrology fellows, patients, and experts.
Discussed results of the first questionnaires, different aspects
of dialysis and transplantation, and Q&A period

High

Reubsaet, 2005
(Netherlands)
Explicit-Consent
Active Registry

1287 students answered
questionnaire in education
group
1581 students answered
questionnaire in control group

Post-test Two-part program. First part was a 50-min program consisting
of four 5-min video episodes on outcome expectations and
misconceptions about organ donation and importance of
discussing organ donor registration with family members and
group discussion. The video episodes discussed brain death,
altruistic benefit of registering as a deceased organ donor,
family discussion around organ donation and registration, and
the importance of registering an organ donation preference
independent of whether one wants to be a donor. Second
part consisted of an interactive computer program that
provided tailored information about organ donation and
registration and an invalid but realistic donor registration
form that was meant for practicing

High

Smits, 2005 (Netherlands)
Explicit-Consent
Active Registry

154 students in education group
165 students in control group

Post-test 45-min lesson presented by five volunteer adult kidney
recipients. Consisted of a discussion about organ donation
and the Dutch registration system, experiences of a kidney
patient, and a Q&A period

High

Reubsaet, 2003
(Netherlands)
Explicit-Consent
Active Registry

125 students in education group
117 students in control group

Pre- and post-test Students in the education group were simply invited
to practice filling in an invalid but realistic registration
form

High

Pre–post-studies
Shu, 2011
(Ontario, Canada)
Explicit-Consent
Active Registry

1832 pretest and
1440 post-test

Pre- and post-test Consisted of an educational video on organ donation
and teachers can select content from 10 curriculum
booklets covering personal stories of donor families,
transplant recipients, patients on waitlist and scientifically
accurate information on organs and tissues to present
to class

Moderate

Tokalak, 2006 (Turkey)
Unknown
No active registry

189 pretest (95% response rate)
and 138 post-test (69%
response rate)

Pre- and post-test No description of intervention Moderate
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studies, there was a significant increase in knowl-
edge or awareness after the educational program.
A questionnaire was used in all studies to assess
knowledge, which consisted of 4–26 multiple-choice
questions (18, 21). Topics covered in the questions
included which organs are eligible for transplant,
transplant waitlist composition, deceased organ
donor registration, brain death concepts, and
popular myths around organ donation. One study
did not specify the questions that were used (25).

Attitudes toward organ donation

Five studies measured attitudes toward organ
donation, which in each study was carried out
differently (18, 19, 21, 23, 26) (Table 2b). In all
five studies, there was a significant increase in
attitudes after the educational program. One
study measured expectations of social outcomes
(e.g., “My friends find it important that I register

my organ donation preference.”) and expecta-
tions of negative outcomes (e.g., “By registration
as an organ donor, I run the risk that my organs
may be traded after my death.”) concerning
organ donation and registration (18). Another
study measured five factors related to attitude:
anxiety, self-control over the decision to donate,
and expectations of negative, positive and social
outcomes (19). These two studies used a ques-
tionnaire that had demonstrated good psycho-
metric qualities (18) or was informed by previous
research (18, 19). The other three studies mea-
sured attitude using a Likert scale and asked par-
ticipants subjective questions (e.g., How much
do you support organ donation?) (21, 23, 26).

Intention and willingness to become an organ donor

Intention or willingness to become an organ
donor was measured in several different ways

Table 1. Continued

Title, year, country,
consent law, registry Students

Measurement
time-points Educational program

Overall
quality*

Waldrop, 2004 (USA)
Explicit-Consent
Active registry

336 students Pre- and post-test 30-min program. Presented by trained educators and transplant
recipients; consisted of a discussion about the need for
organs and donation decisions and Q&A period. One week
later, students were placed in groups for 15 min to discuss
students’ experiences regarding their discussion about organ
donation with their family

Moderate

Anantachoti, 2001 (USA)
Explicit-Consent
Active registry

665 students from 16 different
classes
553 pretest, 585 post-test and
460 answered 1-month post-
test

Pre- and post-
test, 1-month
delayed post-
test
questionnaire

60-min program. Presented by trained volunteers (i.e.,
transplant recipients or members of donor families). Consisted
of an overview of organ donation and transplantation, video,
and group discussion

Moderate

Weaver, 2000 (USA)
Explicit-Consent
Active registry

36 students in education group
36 students in control group

Pre- and post-test 40-min program. Presented by transplant surgeon, young ED
kidney transplant recipient, and white male heart transplant
recipient. Consisted of an overview of medical information
and Q&A period

Moderate

Meier, 1999 (Germany)
Explicit-Consent
No active registry

31 students in education group
36 students in control group

Pre- and post-test Two 45-min sessions on organ donation and transplantation Low

Wig, 1999 (India)
Unknown
Unknown

188 students Pre- and post-test Single program delivering information and material on brain
death and organ transplantation

Low

Post-test only
Milaniak, 2010 (Poland)
Presumed-consent
Active registry‡

680 students from 25 schools Post-test 45-min program. Presented by transplant coordinator,
transplant recipients, and donor family; discussed basic facts
of organ donation and transplantation, video and group
discussion

Very low

Mate, 2005 (Spain)
Presumed-consent
No active registry

~161 classes Post-test Single program. Presented by health professionals; discussed
the need of organ donation, current transplantable organs and
tissues, daily activity in hospital, who may become a donor
and recipient, concept of brain death and difference from
cardiac arrest death, difference between coma and brain
death and group discussion

Very low

Q&A: Question and Answer.
*As assessed by the GRADE system, see “Methods” section. The grades range from “very low” to “high” quality.
†Records both an objection and intent to donate.
‡Records an objection to donate.
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Table 2. Outcomes measured

Study
Control
Group Findings

(a) Knowledge
C�ardenas, 2010 Yes When responses to all 16 questions were aggregated, the scores on the post-test were significantly higher in the

education group than in the control group (p < 0.001). For 12 of 16 statements, the increase in the percentage of
students with correct responses on the post-test was significantly greater in the education group than in the
control group

Milaniak, 2010 No After the program, more than 80% and 60% of the students correctly responded to seven of 10, and two of 10 questions on
transplantation, respectively

Alarc�on, 2008 Yes The education group reported having higher levels of information compared to the control group. In the education group, the levels
of information reported as none, low, high, and very high were 0%, 3%, 73%, and 24%, compared to 19%, 50%, 29%, and 2% in
the control group. Authors did not report any comparison between pretest and post-test between the groups

Tokalak, 2006 No After the program, there was an increase in students correctly identifying the concept of brain death (66–92%; p < 0.001), the
definition of transplantation (68–91%; p < 0.001), and the major organs and tissues that can currently be transplanted (p < 0.001)

Smits, 2005 Yes The mean score was higher in education group for both students at the higher general educational level and university preparation
level than those of the control group (7.9, 8.9 of 14, respectively, compared to 6.6, 6.2). Authors concluded that education group
reported more knowledge than the control group (p < 0.001)

Reubsaet, 2005 Yes The education group answered on average four of 26 knowledge items on organ donation and registration more correctly compared
to the control group (p < 0.001)

Anantachoti, 2001 No After the educational program, the mean knowledge score of the study group improved by 0.2 of four (p < 0.01)
Weaver, 2000 Yes The education group knowledge scores increased by 18% compared to 5% for the control group (p = 0.00). Greatest increase in

students learning that Asians wait longer for kidney transplants than Caucasians (50% compared to 17% increase in control group)
and students learning that the type of diseases that lead to the need for transplant are not unusual and rare (19% compared to 0%
increase in control group)

Wig, 1999 No After the program, there was an increase in students correctly identifying major organs and tissues that can currently be
transplanted and the concept of brain dead being possible organ donors (66–99%)

Meier, 1999 Yes The authors simply reported that the education group’s knowledge increased as a result of the educational program (p < 0.001)

(b) Attitude
Shu, 2011 No The exact values are not reported, but eight selected questions from the attitudinal surveys showed significant changes

(p = .00625). The authors reported an increase in students who strongly agreed that they have an obligation to take care of others
through organ and tissue donation (19–27%) and decrease in students who strongly disagreed with the misconception that
doctors and nurses would not try as hard to save the student if they knew they had agree to organ and tissue
donation (31–43%)

Milaniak, 2010 No After the educational program, approximately 97% of students strongly believed the statement, “Organ transplantation is an
efficacious method of treatment to save other people’s lives”

Smits, 2005 Yes The education group experienced significantly less expectations about negative outcomes (p < 0.05), more expectations of positive
outcomes (p < 0.05), and more self-control over the decision to donate (p < 0.001) compared to the control group

Reubsaet, 2005 Yes The education group experienced less expectations of negative outcomes concerning organ donation and registration (p < 0.001)
and higher expectations of social outcomes regarding organ donation and registration (p < 0.001). Students in the education
group were also significantly more confident about being able to complete the registration procedure (p < 0.001)

Anantachoti, 2001 No After the educational program, students improved significantly on eight of nine attitude items (p < 0.001) and mean attitude scores
improved by 1.74 of nine (p < 0.01). The largest improvement in attitude score was for “Organ recipients can return to a normal
and healthy life” and least improvement in “The subject of organ donation grosses me out.”

(c) Intention or willingness to donate
C�ardenas, 2010 Yes In the education group, 31% changed the students’ willingness to donate in a positive direction, 14% in a negative direction, and

55% remained unchanged compared to the control group in which only 7% changed their opinions in a positive direction, 8% in a
negative direction, and 85% remained unchanged. The odds that the students in the education group would have a positive change
in willingness to donate compared to control group was 7.14

Milaniak, 2010 No After the program, more than 90% of students wanted to sign a donor card (only 8% of students carried a donor card before the
program). 74% agreed to sign a donor card with their identification card. Over 80% of students were ready to agree to give their
organs after death

Alarc�on, 2008 Yes 84% of the students in the education group stated that they would donate their own organs compared to 56% of the control group.
77% stated they would consent to donating organs from relatives compared to 50% of the control group

Piccoli, 2006 Yes In the education group, the program increased the students’ willingness to become a deceased donor significantly (from 32% to
43%), while negative answers decreased (from 34% to 16%) (p < 0.001). There was no significant change in the control group

Tokalak, 2006 No After the program, there were an increase in willingness to donate organs after death (from 25% to 38%; p < 0.001), decrease in
opposition to donation (from 14% to 7%; p < 0.001), and increase in approval for organ donation from a brain dead relative
(from 56% to 69%; no reported p-value)

Reubsaet, 2005 Yes The education group had significantly higher intention to register their organ donation preference and more often intended to
register as a deceased organ donor compared to the control group (p < 0.001)
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across 10 studies (10–13, 17–20, 25, 26)
(Table 2c). Overall, the programs had variable
and inconsistent effects on the intent to affirma-
tive registration. Four studies measured the
student’s intention to register their preference
toward organ donation in an organ donor regis-
try or through a donor card (either for or against
donation; for example, “Do you intend to fill in
or send back the registration form?”) (18–20, 26),
and all but one study measured the student’s will-
ingness to become a deceased organ donor (11)
(e.g., “Would you donate your organs to another
person after your death?”). This study used a
hypothetical situation as to whether the student
would consent to donating a deceased family
member’s organs if the student was unaware of
the wishes of the deceased (11). In this study, the
educational program significantly decreased the
number of students who objected to donating
their deceased family member’s organs. One
study found that the educational program did
not significantly increase the intention to donate
for the entire student body, but there was a
significant increase in ethnic students (13). Another
study found that the educational program did
increase the student’s intention to register their
choice, although a large proportion of students
indicated they would register against donation

(19). One study that focused simply on filling
out an invalid but realistic registration form
increased the students’ intention to fill out the
form but did not increase the number of students
intending to register as deceased organ donors
(20). However, a larger study using the same
exercise combined with video, group discussion,
and interactive computer program found significant
higher measures of intent to register and affirma-
tive registration as a deceased organ donor in the
education group compared to control group
(18). Another study noted that the educational
program initially influenced the students’ willingness
to donate in the experimental group but could
not achieve a similar effect after the educa-
tional program was delivered to the control
group (25).

Family discussion

Seven studies described the effect of the educa-
tional program on promoting organ donation
discussions with family members (11, 17, 21,
24–27) (Table 2d). All six studies reported success
in this regard. One study using qualitative tech-
niques reported that “getting started” was the
most difficult component of discussing organ
donation with family (24).

Table 2. Continued

Study
Control
Group Findings

Smits, 2005 Yes The education group was significantly more willing to fill in the registration form compared to the control group (p < 0.001).
The education group and control group significantly differed in organ donation choice (p < 0.05). Although not significant, the
education group was more willing to register as deceased organ donors than the control group (51% compared to 43%). However,
a larger proportion of students in the education group also did not want to donate organs after death compared to the control
group (28% compared to 22%). The students from the control group were more likely not to send form back and leave the decision
to others (36% compared to 12%). The authors concluded that the lesson did not lead to any substantial increase in number of
student intending to register as potential organ donors

Reubsaet, 2003 Yes The education group’s intention to register organ donation preferences was significantly higher compared to the control group.
However, the program did not result in a higher willingness to register as a potential deceased organ donor

Weaver, 2000 Yes The responses of the education group as a whole were not significantly different from those of the control group. However, subgroup
analysis revealed that opinions of becoming an organ donor among the ethnic students were more positive than at baseline
(net increase of 7% toward a positive opinion of being an organ donor). There was a positive increase in opinions toward becoming
an organ donor in 18% of ethnic students compared to no increase among white students (p = 0.04)

Meier, 1999 Yes The education group’s willingness to donate increased (p < 0.001). However, improvements in willingness to donate could not be
replicated in the control group after they received the program

(d) Family discussion
Milaniak, 2010 No After the program, 37% males and 46% females reported they had discussed organ donation and shared their decision with family
Alarc�on, 2008 Yes 79% of the education group stated they had discussed organ donation compared to 21% in control group
Piccoli, 2006 Yes After the program, 58% of the students discussed transplant issues with their families
Mate, 2005 No After the program, 60.8% talked with friends and 68.8% at home
Waldrop, 2004 No Of the students that responded to the study, 61% of the middle school and 58% of the high school students indicated that it went

“ok,” and a smaller percentage (24% middle and 38% high school) of responses indicated that it went “very well”
Anantachoti, 2001 No After the program, there was an increase in students considering discussing organ donation with families (86–91%; p < 0.001).

The 1-month delayed post-test questionnaire revealed that 70% of the students had a discussion about organ donation with family
or friends

Meier, 1999 Yes It was not clear that family discussion improved. The study reported that after the education group and the control group received
the program, both groups communicated more about organ donation and transplantation (p < 0.001)
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Discussion

In this systematic review summarizing 15 studies
from nine countries, adolescent classroom educa-
tion appeared increased knowledge (10 of 10
studies) and attitudes (five of five studies)
with variable effects on intent to affirmative
registration. Six studies reported success in
promoting family discussions. While a willing-
ness to become a donor is expected to be a posi-
tive predictor of actual consent for organ
donation, no study measured any change in actual
donation registration, donor consent rates, or real-
ized donations.
Several caveats about the primary studies

should be noted when interpreting this review.
The educational programs and outcome mea-
sures described in various studies were quite dif-
ferent, making a direct comparison of the
results difficult. Furthermore, all of the higher-
quality studies were from the United States or
European nations, limiting the generalizability
of this review’s findings to all educational
systems and cultural contexts. A majority of
the studies were conducted in explicit consent
(“opt-in”) countries for deceased organ dona-
tion with active intent to donate registries.
Many studies did not provide sufficient informa-
tion about the curriculum of their educational
component and did not expand on the specific
content presented. This prevented us from iden-
tifying which elements of the educational pro-
gram were associated with effectiveness. There
were no studies comparing different types of
educators, content, or culture-specific interven-
tions with standardized interventions. A major
consideration regarding the curriculum was
whether the purpose of the educational program
was to foster pro-transplant opinions in stu-
dents or to simply provide information so that
students could make an informed decision about
organ donation. Only two studies explicitly
mentioned that the educational intervention was
designed to inform rather than convince (10, 13).
Further, our conclusion on the efficacy of classroom
education is limited given that no studies compared
donor education class with interventions that focus
on positive social behaviors (e.g., discussing what it
means to be a good citizen). Given all these caveats,
there are limitations that can be drawn from the
literature. The value of our review is to highlight
these issues so that they can be addressed in future
improved studies.
After completing this review, we make the

following recommendations about adolescent organ
donation educational programs, recognizing there
is variable empiric evidence to support some

statements. First, these educational programs
appear effective at increasing adolescent’s knowl-
edge, attitude, and initiation of family discussion
on organ donation. Thus, their use should be
encouraged and supported for those reasons.
Second, implicit in need to resource educational
programs is the growing unmet demand for
organs (28). Educators should always respect
individual choice but should not be shy to reveal
that the need for organs is great, with prevent-
able deaths on transplant waiting lists. In other
words, these programs are fostering the charita-
ble nature of adolescents, who are future adult
members of society. Establishing a more consis-
tent benefit of these programs on the willingness
to donate is an important goal (which in the liter-
ature was variable). However, advocacy does
need to be presented with due care. For example,
one study provided donor cards at the end of
their educational intervention (26), a component
that results in ethical discussion to avoid percep-
tions of indoctrination or a student being
marginalized for their choice against donation.
Third, it is important to consider the amount of
classroom time required. In terms of the length
of such a session, 1 h appears to be sufficient
based on the general length of sessions from the
reviewed studies. Finally, although not a primary
objective of this review, we found that students
commonly had misconceptions regarding brain
death (12, 22) and the composition of the waitlist
and the organ allocation system (10, 13). There-
fore, it remains prudent that programs include
these topics in their curriculum.
Another research focus is to move beyond the

measurement of intent to register for organ
donation, to actual affirmative registration
values and deceased organ donor consent rates.
It is possible that the students in the reviewed
studies responded according to the desired
responses of the researchers, which would not
translate into actual change. There is also inertia,
with a gap between the willingness to donate and
attitude toward donation, and actually registering
to become a donor (29, 30). To illustrate this
point, one recent survey found that 90% of the
survey population was willing to consider
donation but this did not correspond to having a
signed donor card (29). However, it is important
to note that actual affirmative registration values
would be of interest and applicable to countries
with an explicit consent law and an active
intention to donate registry. Finally, any future
trials should use validated scales and a comparison
group of students who do not receive the
educational program (at least initially) as done in
some but not all prior studies.
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However, it is important to acknowledge
several challenges to conducting this type of
research in classrooms. These challenges include
the need for parental permission, separate
administrative approvals for this research, and
competing with other important health education
initiatives (e.g., drug prevention) in schools with
limited time. Advocacy to school boards for the
importance of organ donation education in the
adolescent population may overcome these barriers.
Our review has a number of strengths. We

screened almost 2000 articles to identify studies
relevant for this review. We searched for relevant
studies using robust methods in multiple biblio-
graphic databases. Article screening was per-
formed independently and in duplicate, to avoid
subjectivity in this task. We assessed the method-
ological quality of included studies using a valid
scale. However, there are some limitations to our
review that bear mention. The exclusion of non-
English studies may have introduced some bias
(31), although this is controversial (32). Readers
may need to consider the contextual utility of
our results. As we wanted to include complete
evaluations that had been subject to peer review,
we did not search non-published sources. None-
theless, readers may want to consider local publi-
cations for similar studies. Finally, there may be
a positive publication bias as many of the evalua-
tors of the education programs may have
also been invested in their development and
implementation.
In conclusion, adolescent classroom education

is a promising strategy to improve public support
for deceased organ donation. Subjecting these
programs to additional evaluation, including
knowledge of the impact on affirmative donor
registration and realized donations, will guide
their optimal design and use.
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