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Using digitalization for knowledye transfer
in society is the future of transplantation:

A pilot Study

Introduction: Recently, knowledge about transplan-
tation among the general public has diminished. The
COVID-19 pandemic has worsened this transplanta-
tion-related crisis, but has simultaneously contrib-
uted to the greater development of online education.
The aim of the study was the assessment of the level
of general public knowledge regarding transplanta-
tion and suggesting new possibilities of utilizing
digital forms of information transfer in the process
of societal transplant education (STE).

Material and methods: An online survey ques-
tionnaire, containing questions related to common
transplantation knowledge, was conducted among
students of faculties of medicine.

Results: Nearly the entire study group indicated that
increasing knowledge as regards organ transplan-
tation may prove to have a significant impact with
respect to donating organs after death for transplan-
tation. The study revealed that over 60% of respon-

INTRODUCTION

Presently, the world offers a host of new
information transfer technologies that enable
building a modern knowledge society of the
21% century. The Internet, as the main reposi-
tory of knowledge, facilitates decentralization
of information sources as well as an individual
approach and creativity in their use. Continu-
ous learning, updating knowledge, and acquir-
ing the skills to employ new technologies are
therefore a necessity of modern times [1]. Cur-
rently the question is how to educate society,

dents held a false belief that a declaration of intent
was a legally binding document rather than only
a declaration of will. Over 20% of respondents er-
roneously believed that the donor’s family had the
right to object to organ procurement for transplan-
tation. Facebook, websites for patients and applica-
tions were indicated as effective forms of STE. Hav-
ing obtained the results, the first Polish prototype of
an “e-transplant” application was designed for the
purposes of STE.

Conclusions: The level of knowledge concerning
organ donation for transplantation is insufficient
among the general public and necessitates the de-
velopment of modern STE methods. All forms of
information transfer in the virtual media space be-
come particularly useful for the purposes of STE,
including the created application.
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especially regarding such a complex topic as
health education (HE).

HE is defined as activities aimed at prop-
agating information about health issues, na-
ture and causes of diseases, and relationships
between lifestyle and diseases. It is meant to
increase people’s motivation to change their
conduct, particularly to modify health risk be-
haviors [2, 3]. Thus, HE constitutes a core ex-
ample of societal education (SE), focused on
improving the quality of life of individuals and
the general public, with application of vari-
ous media.
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Many HE programs target less educated
and older people. Moreover, information
provided by mainstream mass media may be
insufficient and may reach a shrinking group
of recipients, given that the media space is
already dominated by online media that gain
ever more popularity among information re-
cipients, especially younger ones [4].

The importance of educating the pub-
lic about transplantation has been discussed
in medical communities for years. Based on
the consensus following the conference “Live
Donor Community of Practice” initiated by
the American Society of Transplantation in
2014, Waterman et al. formulated appropri-
ate recommendations, pointing out that living
donor kidney transplant education of patients
with kidney disease eligible for transplantation
should occur repeatedly. The authors stress
the importance of supporting those who are
involved in transplantation and dialysis in this
educational process, as well as the necessity for
medical teams to constantly perfect their skills
to educate patients. However, what is most rel-
evant for this article is that it is indispensable
to create appropriate tools for transferring in-
formation via new technologies and improving
educational content [5].

As stipulated by the Polish law, cells, tis-
sues, and organs may be procured for trans-
plantation from a deceased person if the de-
ceased did not object to organ donation during
his/her life [6]. In 1972 in the UK, Elisabeth
Ward initiated donor cards that have been suc-
cessively adopted in many countries, including
Poland, where implied consent exists [7]. Such
a declaration of intent is of an informative na-
ture, and there is no need to report or register
it anywhere. Nevertheless, it is recommended
that one informs about one’s intent one’s rela-
tives since they are asked about the deceased
family member’s decision expressed during
his/her lifetime as part of the organ procure-
ment authorization process.

Currently, there is no evident increase in
social awareness about organ transplantation
despite the activity of organ recipients and
their families and the efforts of the transplan-
tation-related community to disseminate rel-
evant knowledge.

The present organ-transplantation cri-
sis was significantly worsened by the COV-
ID-19 pandemic. The understaffing of trans-
plant teams owing to sick leave, creation of
isolation wards and consequent delegation of
traditional medical tasks to combat the pan-

demic, and relocation of medical personnel
greatly affected educational initiatives on trans-
plantation. Transplantation-related issues were
almost completely erased from the media space
as the media focused on the SARS-CoV-2 in-
fection. Pandemic restrictions introduced limi-
tations concerning mass gatherings, making it
impossible to educate the public during meet-
ings and cultural events.

However, the pandemic also contributed
to the development of education in all areas
of life occurring in the virtual space. Thus,
the COVID-19 pandemic influenced HE
processes in two stages — initially, it slowed
them down, then it generated a new type of
health-promoting impact on society via digital
information transfer.

CLINICAL RATIONALE FOR THE STUDY

An objective assessment of knowledge in
the general public, and particularly its lack, as
regards basic legal regulations and transplan-
tation-related notions is imperative in modern
times. This is the only way to recognize how
much transplantation communities need to do.
In order to create information content of new
quality, new tools must be designed to influ-
ence social awareness. These tools should be
adapted to the environment in which the gen-
eral public functions, and modern societies
mostly reach for digital information.

AIM

This study aimed to assess the level of
knowledge in the general public about basic
organ transplantation issues and to suggest
new possibilities for utilizing digital forms of
information transfer in the process of societal
transplant education (STE).

MATERIAL AND METHODS

In January 2022, an online survey ques-
tionnaire containing 15 questions related to
common knowledge about organ procure-
ment for transplantation was conducted among
63 students of Collegium Medicum, Nicolaus
Copernicus University (Torun), and Collegium
Medicum, University of Warmia and Mazury
(Olsztyn). Initially we intended to survey more
students. The limited number of students (63)
resulted from a very short deadline for com-
pleting the project whose results were to be pre-
sented at the transplantation conference held in
the Senate of the Republic of Poland in January
2022. We had no influence on this deadline.
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Question 1: Do you think that increasing knowglege and public
awareness as regards the idea of organ transplantation may
prove to have a significant impact with respect to the informed
consent do donate organs after death?

1.6% 1.6%

M Yes

No
[ I have no opinion
96,8% Is it difficult to say

Figure 1. Answers to question 1

Question 3: Do you know what "Declaration of Intent" is?

[l The written declaration
of a person's intent to
donate organs for
transplantation after
death, holding no legal
force

82,5% A document confirming

consent to donate organs

for transplantation after

a person's death

[ A document confirming
consent do donate organs
for transplantation after
a person's death, written
in order to inform relatives
concerning this intent

Figure 3. Answers to question 3

Statistical analyses were performed with
Statistica 13.1 software, and the pie charts
were created in Microsoft Excel.

A prototype of an educational applica-
tion called “e-transplant” was designed (Age-
mit Company). Adobe software was utilized
to prepare its graphic design and Adobe Illus-
trator 2022 CC (26.0 version) to create vector
graphics that were processed in Adobe XD
(51.0.12 version) to design its interface.

RESULTS

Almost all of the study group (99.8%) in-
dicated that increasing knowledge and public
awareness about organ transplantation may
prove to have a significant impact on informed
consent to donate organs after death (Fig. 1).
Simultaneously, many respondents (82.5%)
claimed that information about transplanta-
tion provided by various media was insufficient

(Fig. 2).
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Question 2: | believe that information concerning transplantation
provided by various media is:

1.6%

M Insufficient
Sufficient

[ Devoid of sufficient
emotional load to
motivate my interest

| am not intersted
in this topic at all

Figure 2. Answers to question 2

Question 4: Polish law permits organ procurement after a person's
death in order to transplant such to another person when:

Each Pole insured with the National
Health Fund is simultaneously
subject to the legal possibillity of...

23,8%

| do not know Polish legal
requirements concerning
organ transplantation

During his/her lifetime the donor
did not object to organ donation
for transplantation

73%

During his/her lifetime the donor
consented to organ donation
for transplantation

34,9%

Figure 4. Answers to question 4

The study demonstrated that only 36%
of respondents understood the notion of the
declaration of intent correctly while over 60%
held a false belief that the document revealing
one’s intent was a legally binding, rather than
informative (Fig. 3). The survey confirmed
a low level of knowledge about legislation
regulating organ donation for transplantation
(Fig. 4). An erroneous answer that in Poland
organs can be procured for transplantation af-
ter death when “consent was given” was pro-
vided by 34.9% of respondents. Respondents
(23.8%) also mistakenly equated consent for
medical services, which they provide within the
framework of primary healthcare, with consent
for organ donation.

Over 20% of respondents were mistaken
in thinking that the donor’s family has the right
to object to organ donation. The results con-
cerning the role of the donor’s family in the
process of organ donation are presented in
Fig. 5.

As forms of SE that effectively shape
public awareness (Fig. 6), respondents pri-
marily indicated meetings with organ recipi-



Question 5: The family of a potential donor, after that person's death:

W Has no legitimate claim
against the possibility
of organ procurement
from the donor

| do not have specific
knowledge concerning
the legal force of the
opinion expressed by
the deceased person's
family regarding the
possibility of organ
procurement for
transplantation

[ May confirm the donor's
objection to organ
procurement made during
his/her lifetime
May refuse to consent to
organ procurement from
the deceased donor

Figure 5. Answers to question 5

Question 6: Which method of informing people about transplantation
and providing them with basic transplantation knowledge appears
to be the best and most effective to date?

B Meetings with organ
23% 28% recipients
Material readily avaible for
viewing on the internet

[ Meetings with medical

26% teams
Educational films

Figure 6. Answers to question 6

ents (28%), followed by information obtained
on the Internet (25.7%), educational films
(23.4%), and meetings with medical teams
(22.7%).

As efficient and attractive digital forms
of providing information, serving as a poten-
tial source of knowledge on transplantation,
respondents indicated: applications (73%),
Facebook (58.7%), and websites for transplant
patients (30.2%). Fig. 7 illustrates the respons-
es given to this question.

A powerful and unambiguous message
was obtained when respondents were asked to
complete the sentence: “If I were to help with
raising awareness about transplantation and
increase the number of organs donated for
transplantation, I would...”. One of the most
interesting answers was as follows: “I would
educate the largest number of people in order
to encourage them to confirm their declaration
of intent, (...) so that each person was prop-

erly educated and left the declaration of intent
(positive would be the best), for instance, with
the General Practitioner to eliminate the prob-
lem (...) whether the family consents or not”.

Many respondents suggested that “the
number of events that promote transplantation
be increased”, whereas all of them confirmed
the necessity to organize media campaigns
and invite transplant recipients to both tradi-
tional and social media. The boldest ones rec-
ommended “expressing the intent (to donate
organs) in social media”. The target group of
STE was identified: “children should be edu-
cated and familiarized with the topic of trans-
plantation so that donation is something natu-
ral, and the next generation would not need to
deal with the family’s ‘refusal’ because of preju-
dice or other beliefs”.

A few respondents proposed introduction
of a compulsory course in schools and univer-
sities aimed at implementing elements of gen-
eral knowledge about organ donation into ev-
eryday social life.

DISCUSSION

As the survey results demonstrate, STE
constitutes the basis of disseminating knowl-
edge in the society, hence influencing the sub-
sequent process of organ donation (Fig. 1).
The majority of respondents (Fig. 2) felt that
information concerning transplantation pro-
vided by the media was insufficient. Given
their relatively young age and fields of study,
the study group should be considered as hav-
ing a high level of medical knowledge. Con-
sequently, the results in other social and age
groups should be expected to be much worse.

The results revealed that over 60% of fu-
ture medical doctors did not know basic pre-
cepts of the Polish transplant law and its social
implications (Fig. 3).

The most striking result concerned the
lack of knowledge about the role of the do-
nor’s family in the organ donation process
(Fig. 5). This issue, combined with the wrong
interpretation of the legislation, is a common
source of misunderstandings and fake news
during transplantation-related events orga-
nized in Poland. The survey results perfectly il-
lustrate this problem. The necessity of actively
conducted STE was also confirmed by surveys
performed by the Public Opinion Research
Center, which revealed that 75% of Poles have
never talked about organ donation with their
relatives [8].
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Cooperation with well-known people
TikTok, Instagram

| do not know

Events such as "Transplantation Week"
Development of modern applications
Facebook

Websites for transplant patients

Question 7: The impact of the Internet regarding societal education appears to be most effective in the form of:

73%

Figure 7. Answers to question 7

INEQUALITIES IN EDUCATIONAL PROCESSES

Currently, the elderly, who are less able
to cope with learning and operating new tech-
nical devices, are most vulnerable to exclusion
due to their insufficient adjustment to modern
information transfer [9, 10].

Although part of the society apparently has
notadapted torapidly changing educational mo-
dalities, including online ones, the COVID-19
pandemic and the resulting self-isolation bla-
tantly revealed that modern technologies have
not been sufficiently utilized in SE.

Yet, various means of electronic commu-
nication offered increased opportunities for
acquiring knowledge [11, 12]. Thus, although
the COVID-19 pandemic affected formal ed-
ucation negatively, it brought the society sig-
nificantly closer to non-formal education and
self-learning in the virtual space.

As reported by Zimmerman et al., in-
equalities in access to information are a serious
problem of SE worldwide, leading to inequali-
ties in HE, and consequently to inequalities in
mastering proper health-promoting behavior
[13]. As regards STE, currently it appears in-
dispensable to search for means to offer broad
and as equitable as possible access to informa-
tion among various social groups. However,
owing to the fast pace of changes involving
thinking habits as observed in the younger gen-
eration, this age group seems the most valu-
able target group for STE.

SCHOOL-BASED HE

Birch et al. emphasize in their study
that high-quality school-based HE conditions
health, which is indispensable in achieving
learning success. Thus, improvement in both

Renal Disease and Transplantation Forum 2022, vol. 15, no. 4

formal and non-formal HE among students
should be strived for [14, 15]. The signifi-
cance of school-based HE is also indicated by
Charzynska-Gula et al. who stress that com-
prehensiveness and universality of school edu-
cation enable systematic HE from the earliest
age of pupils, hence indirectly influencing par-
ents and guardians. Quality HE in schools is
the most cost-effective and long-term invest-
ment in society’s health. This is confirmed
by the survey results since the majority of re-
spondents indicated school age as optimal for
acquiring knowledge about organ transplan-
tation. They stressed the potential impact of
well-educated pupils and/or students on their
relatives’ beliefs and thus on the way of think-
ing of another generation. This was also evi-
denced in the suggestion to include the basics
of STE in the curricula of schools and universi-
ties, especially medical ones.

PATIENT EDUCATION BY A MEDICAL TEAM

It is stressed in the relevant literature that
each contact of medical staff (physician, nurse,
physiotherapist) with a patient should include
educational elements as the best possible
means for providing reliable health informa-
tion [3]. As regards transplantation, this role
is often assumed by transplantation teams and
transplant coordinators.

However, according to the study results,
only 22.7% of respondents indicated medical
staff as an effective source of information, plac-
ing this group in the final position, and Inter-
net sources and meetings with patients as more
effective educational methods. This is consis-
tent with most literature data and may result
from the lack of preparation of medical staff in



propagating transplantation knowledge (apart
from a group of specialists). The group provid-
ing education should be definitely extended to
include General Practitioners who have the
first medical contact with patients. Respon-
dents selected this group of physicians as po-
tentially useful to disseminate transplantation
knowledge among the general public.

TECHNIQUES EMPLOYED IN STE

The forms of educational and informa-
tive activities concerning organ donation and
transplantation are varied and utilize multi-
faceted methods of knowledge propagation,
e.g., expository methods (providing informa-
tion during talks and lectures), programmed
instruction (currently with the use of modern
technologies, including applications), and ex-
posure methods (when given issues appear in
films and TV series). In 2020, a positive impact
of a satirical show on the willingness to donate
organs was reported [16] as well as the applica-
tion of social marketing methods [17, 18].

In March 2022, the Kidney Transplant
Center in Bydgoszcz, using effective marketing
methods and distribution channels developed
by an advertising agency, provided declara-
tions of intent directly to 30 thousand univer-
sity students in Bydgoszcz and Torun. For the
first time, advertising booklets, available on
the market since 2007, contained declarations
of intent [19].

DIGITALIZATION OF INFORMATION IN STE

Thus far, a narrative approach to SE, and
particularly to HE, has been one of the most
effective means of communication. Currently
emerging new technologies, such as online
education platforms and applications for mo-
bile devices, offer new opportunities. These
tools for transferring digital information were
also indicated by the survey respondents who
perceived them as effective in accessing infor-
mation quickly (Fig. 6, 7). As an innovative
approach to HE, Adam et al. suggested the
combination of local experiences in the nar-
rative approach and digitalization of knowl-
edge [20]. This approach based on merging of
traditional and digital methods in STE, with
educators’ personal experiences, seems to us
to be most optimal and promising. This is the
path followed by the originators of the educa-
tional application in creating its prototype de-
scribed below.

Considering new approaches, the project
described by Waterman et al. was especially

interesting. The authors created a web-based
digital library including narratives of living
donor kidney recipients, donors, families, and
patients waiting for transplants [21].

As this analysis implies, modern digital
tools will become even more popular. Such
tools are particularly useful for STE targeted
at adolescents and young adults and are well
suited to the demands of modern times.

“E-TRANSPLANT” APPLICATION

The modern world is changing rapidly.
Hence, the transplantation community must
adapt its forms and methods of education and
interaction with society to achieve its goals
in these new conditions. The main aim is to
increase the level of knowledge among the
general public about basic issues related to
donation, which may increase the number of
transplants in the future.

For these reasons, for the first time in
Poland, we developed a prototype of a STE
application. It was designed by the Liver
Transplant Center in Bydgoszcz in coopera-
tion with the Agemit Company and is meant to
be used in schools, dormitories, offices, uni-
versities, and homes of Poles as a convenient,
attractive, and modern tool for disseminat-
ing transplantation knowledge. We called it
“e-transplant” to signal our approach: shifting
the focus from traditional to digital methods
in STE. We believe that digitalization of edu-
cation is the future of transplantation. Having
reviewed relevant literature available world-
wide, we had not found reports on a similar
application, which was a further motivation to
continue this project.

The application used in STE meets the
expectations of school and university students,
as confirmed by the study results. These age
groups use applications dedicated to various
areas of life daily and are familiar the virtual
space. The created application is perceived as
modern and effective, and thus an attractive
form of social interaction.

The idea of employing the application in
STE perfectly combines the traditional meth-
ods of SE (lectures, meetings, brochures, and
books) with the modern way of transferring
knowledge. It accommodates educators’ expe-
riences and trainees’ expectations and meets
formal and legal requirements. The informa-
tion offered digitally is systematized (tabs for
particular transplant organs) and authorized
(cooperation with institutions and scientific
associations), and each problem is covered
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by standards and legal provisions. What is
truly innovative about it, is the possibility of
locating the nearest transplant center and es-
tablishing direct contact with the transplant
coordinator to obtain information. It is also
possible to click “Yes” in the application sys-
tem as a conscious and symbolic act of accept-
ing organ donation, which is visible for family,
friends, and acquaintances who use smart-
phones daily.

The prototype is ready for development
and will be further improved during the proj-
ect implementation. Great interest in the
“e-transplant” application expressed by vari-
ous communities involved in the promotion of
STE in Poland makes it, in a way, a moral obli-
gation for the originators to continue working
on the final product.

CONCLUSIONS

The level of knowledge on the issues re-
lated to organ donation is insufficient among
the general public and necessitates the devel-
opment of modern STE methods, especially
effective in young age groups.

In the era of digital information, all forms
of information transfer in the virtual media

space become particularly useful for STE.
The educational application described in this
article can be a valuable and modern tool for
promoting STE.

CLINICAL IMPLICATION

The results indicate the necessity to con-
tinuously increase the level of knowledge about
transplantation with various STE methods.

Young people, who shape the manner of
thinking of new generations, constitute a par-
ticularly valuable target group for STE. The
survey results reveal that digital forms of mod-
ifying social awareness are user-friendly and
acceptable for young people, and consequently
worth introducing into STE. Considering the
results, the development of modern applica-
tions, similar to the one we have presented,
may prove to be the future of transplantation.

It needs to be stressed that the results
presented in this work are only part of a pilot
study conducted with 63 students. Research
should continue and be conducted on larger
groups of respondents.
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