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Abstract at the end of the article

Introduction: Corneal diseases such as bullous keratopathy, keratoconus, 
descemetocele, eye infections that do not respond to antimicrobial therapy, 
and penetrating eye injuries can lead to blindness. When visual function has 
been irreversibly damaged and any conservative, surgical or other medical 
treatment has failed, corneal transplantation is the only treatment option. 
However, there is a worldwide shortage of corneal transplants.
Aim: The aim of the present study was the development of a cornea trans-
plantation information/educational brochure capable to raise cornea dona-
tion-related willingness of the public.
Materials and Methods: A mixed methods study for the development of 
an information/educational brochure in raising public’s willingness towards 
cornea donation was carried out in December 2021. The study participants 
were 25 ophthalmology residents and specialists, as well as nurses. For the 
data collection, an interview guide was used. For the quantitative data de-
scriptive analysis, the IBM SPSS 28 software package was used, and for the 
coding and further analysis of the qualitative ones, the software program 
NVivo (Released 1.0).
Results: Regarding the socio-demographic characteristics of physicians and 
nurses, 14/25 (56%) were female, 18/25 (72%) were aged 26-35 years, 22/25 
(88%) were physicians, 17/25 (68%) held a bachelor or a professional (MD) 
degree, and 13/25 (52%) responded that they could use the brochure in their 
practice. From the analysis of the qualitative question to the 25 experts, “What 
improvements could be made to make the brochure more effective?”, the fol-
lowing four themes emerged: (i) “No comments on possible improvements“, 
15/25 (60%); (ii) “Very positive statements regarding the brochure”, 6/25 

Development of an information 
brochure on corneal 

transplantation and increasing the 
willingness to donate corneas 

Aristomenis Kossioris,1 Sotiria Palioura,2 Dimitrios Papakonstantinou,3 
Dimitrios Koukoularis,4 Eleni Kyritsi, 5 Konstantinos Droutsas6

ΕΙΔΙΚΟ ΆΡΘΡΟ - SPECIAL ARTICLE 
ΝΟΣΗΛΕΥΤΙΚΗ 2023, 62(1): 5-14 • HELLENIC JOURNAL OF NURSING 2023, 62(1): 5-14



6 ΝΟΣΗΛΕΥΤΙΚΗ  Τόμος 62, Τεύχος 1, Ιανουάριος - Μάρτιος 2023

ΕΙΔΙΚΟ ΆΡΘΡΟ - SPECIAL ARTICLE 
Development of a brochure to increase the willingness to donate corneas

Introduction
The cornea is the transparent structure that acts as 

the main infectious and supportive barrier, as well as the 
proper front refractive exterior, of the eye.1,2 Diseases of 
the cornea, such as bullous keratopathy, keratoconus, 
descemetocele, eye infections unresponsive to antimi-
crobial therapy and perforating eye injuries,2,3 can lead 
to blindness.4,5 According to the literature,4,5 corneal 
blindness accounted for4.0% of the global visual im-
pairment in 2010.  When corneal transparency has been 
compromised and any conservative, surgical or other 
medical treatment has failed, corneal transplantation 
is the only therapeutic option.2,3,6,7 Cornea transplants 
comprise the most common type of human tissue graft 
used globally with more than 180,000 corneal grafts be-
ing transplanted annually. It involves the replacement of 
the unhealthy host corneal tissue by disease free, clear, 
donor tissue.2,3,6,7 However, it has been estimated that 
only 1 out of 70 patients eligible for a corneal graft will, 
in fact, receive it due to the worldwide shortage of cor-
nea donors.7

In order to tackle the shortage of available corneal 
transplants, interventional studies aiming to enhance 
the willingness towards corneal tissue donation have 
been conducted.8,9 For example, Tsigkos et al.,9 through 
a quasi-experiment with a within group research de-
sign, found that a five-minute online educational inter-
vention regarding cornea-related diseases and trans-
plantation had an immediate effect on raising donation 
awareness by 14.7%. Bae and Kang8 also evaluated an 
entertainment-educational show to shift social norms 
about organ or tissue donation for people with poor vi-
sual function. In that study,8 the number of signed cor-
neal donor cards increased from 1239 to 13733 in four 
months. According to the literature,10 the brochure as a 
health education tool is acceptable to the intended au-

dience. However, no study to date has evaluated the ef-
fect of an information/educational brochure on increas-
ing the public’s willingness to become a cornea donor.

Aim
The aim of the present study was the development of 

a cornea transplantation informational/educational bro-
chure in order to raise cornea donation-related willing-
ness of the public as a first step for a related subsequent 
intervention study.

Research questions
1. What are the socio-demographic characteristics 

(gender, age -years-, type of employee, education level) 
of the evaluators of the brochure?

2. What are the themes, the broad categories repre-
sented by the data, from the qualitative analysis of the 
data on the suitability/effectiveness of the brochure?

Materials and Methods
Study design
A mixed methods (quantitative and qualitative) study 

for the development of an informational/educational 
brochure in raising willingness towards cornea donation 
was carried out.

Setting
The study was conducted in the outpatient ophthal-

mology clinics of a large hospital in Athens, Greece. 
Since the process of obtaining information to create the 
brochure was anonymous, no General Data Protection 
Regulation (GDPR) compliance or ethics committee ap-
proval was required.11

Research subjects
The participants of the study were ophthalmology 

residents and specialists, as well as nurses.

(24%); (iii) “Suggestions for changes to the images/illustrations” 2/25 (8%); 
and (iv) “Suggestions for changes to the brochure’s text order” 3/25 (12%). 
Conclusion: The brochure produced to increase the public’s willingness to-
wards cornea donation from this study was considered adequate and able 
to achieve its purpose. To confirm the above hypothesis, future longitudinal/
experimental studies should be conducted.

Keywords: Corneal transplantation; cornea donation; information/educational brochure; 
public.
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Recruitment
Twenty-five ophthalmology residents and specialists, 

as well as nurses were approached by the research team 
in the hospital’s outpatient ophthalmology clinics in De-
cember 2021.

Data collection
An interview guide was used for data collection which 

included:
•	 Close-ended questions on socio-demographic 

data
•	 A five-point Likert-type question regarding the 

likelihood of using the informative/educational bro-
chure to increase one’s willingness, among the public, 
to donate corneas
•	 An open-ended question regarding improve-

ments that could be made to make the brochure more 
effective.

Measurements
 The parameters that were measured were:
•	 Socio-demographic characteristics: Gender, age 

(years), type of employee, education level,
•	 Perception of the likelihood of using the brochure, 

and
•	 Suggestions for improving the brochure to make 

it more effective.

Instrumentation – procedures

Step 1: Set up an expert group.
Initially, an expert group was set up to design the in-

formational/educational brochure. An evidence-based 
method for evaluating a scientific tool, such as a ques-
tionnaire or a health education brochure, is an expert 
group. To ensure the effectiveness of the expert group, 
its members should come from different disciplines 
relevant to the issue under investigation.12 In addition, 
according to Creswell, a good number of members for 
an expert group is four people.13 The members of the 
expert panel for this study were an assistant professor 
of ophthalmology with a relevant publication record, a 
doctor in nursing with formal knowledge of 2D comput-
er-aided design and two physicians specializing in oph-
thalmology who were interested in the project.

Step 2: Design of a draft informational/educational bro-

chure on corneal transplantation and corneal donation.
An informational/educational brochure on corne-

al transplantation and donation was designed by four 
health scientists, one assistant professor of ophthalmol-
ogy, one doctor in nursing and two ophthalmology res-
idents, roughly (modifications were made as necessary) 
based on the guidelines by Lampert et al.14 A standard-
ized strategy with four steps for developing and validat-
ing written information for patients was used as follows:

- Step 1: Initial requirements analysis that identifies 
the needs and constraints of the target population

- Step 2: Readability assessment
- Step 3: Assessment of the appropriateness of the in-

formational/educational material15

- Step 4: Testing on the target population.

The modifications/adaptations with respect to the 
Lampert et al.14 guidelines were the omission of the 
readability assessment step (in steps 2 and 3) due to the 
nature of the educational intervention with a brochure, 
which is more appropriate for an educated population 
(in a population with low education or without any edu-
cational background a more appropriate health educa-
tion tool would be e.g.  a talk). In particular, the quality 
of the brochure was assessed using a mixed-methods 
approach, using a modified version of the “Purchase In-
tent Scale” and a qualitative question on any suggested 
improvements by respondents.16,17 Considering that, in 
line with Doak et al.,15  an educational brochure could 
be a product of a company at a financial cost, a modified 
“Purchase Intent Scale”16,17 could be considered a suit-
able tool for evaluating the validity of such informative/
educational material. It should also be noted that ques-
tionnaires/scales related to purchase intention have 
been positively correlated with expected behavior in 
the literature,17 making their results good predictors of 
expected behavior. The modified items of the “Purchase 
Intent Scale”, in the context of the question “Which of 
the following statements best describes your ability to 
use this informational/educational brochure to increase 
someone’s willingness to become a corneal donor?”, 
structured on a five-point Likert-type scale, were as fol-
lows:16

•	 I would definitely use it 
•	 I would probably use it
•	 I am not sure I would use it
•	 Most likely I would not use it, and
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•	 Definitely I would not use it.
The reason for applying the modified “Purchase Intent 

Scale” to physicians and nurses is that these health pro-
fessionals are considered experts in the field of health 
education and therefore their responses are valid. The 
physical/imaging characteristics of the questionnaire 

included the following:
- An A4 paper, printed double-sided and folded three 

times (horizontally)
- A text with information about corneal transplanta-

tion, written in Greek, and
- Pictures and illustrations.  

Figure 1. Brochure development process.
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Permission to use the images and illustrations includ-
ed in the brochure was requested where possible.

Regarding the electronic creation of the brochure, Mi-
crosoft Office 365 software was used. The flowchart of 
the process of designing the brochure to increase will-
ingness towards cornea donation is shown in Figure 1.14

The main text of the brochure was based on the con-
tent of a relevant website of the Hellenic National Trans-
plant Organization (EOM),18 the study by Amiri et al.19 
and established ophthalmology literature sources.2

Step 3: Evaluate the validity of the brochure by distrib-
uting the modified “Purchase Intent Scale” to a sample of 
physicians and nurses. 

•	 To assess the validity of the brochure, in terms 
of its content and its appropriateness, a questionnaire 
was distributed to a sample of 25 physicians and nurs-
es in the outpatient ophthalmology clinics of a general 
and university hospital in Athens, Greece. This question-
naire consisted of two sections, a five-point Likert-type 
question (“I would definitely use it”, “I would probably 
use it”, “ I am not sure I would use it”, “Most likely I would 
not use it”, and “Definitely I would not use it”) and an 

open-ended question about any suggested improve-
ments/changes. 

Data - statistical analysis
 Descriptive statistical analysis took place by us-

ing the IBM SPSS 28 software package. 
 In the context of the descriptive analysis, the 

frequencies of the sociodemographic, and probability 
characteristics of the physicians and nurses were calcu-
lated.

For the analysis of the present study qualitative data, 
the data were coded and further analyzed using the 
software program NVivo (Release 1.0).  

Results
Quantitative descriptive

Of the respondents, 14/25 (56.0%) were female, 18/25 
(72.0%) were in the “26-35” age group, 22/25 (88.0%) 
were physicians, 17/25 (68.0%) had a BSc or professional 
degree (MD), 13/25 (52.0%) responded that they would 
probably use the brochure, and the mean score on a 1-5 
Likert-type scale was 4.48±0.51, with “5” being the high-
est positive value. 

Table 1. Frequencies of the brochure assessment responders’ characteristics 

Sociodemographic Characteristics n Results*

Gender (25) Women=56.0%; Men=44.0%

Age group (years) (25) 26-35=72.0%; 36-45=16.0%; 46-60=12.0%

Personnel type (25) Physician=88.0%; Nurse=12.0%

Education level (25) BSc degree=12.0%; Master’s degree=24.0%; Professional 
(MD) degree=56.0%; PhD=8.0%

*Results are %

Table 2. Likelihood of brochure usage by the respondents

Characteristics N Results*

Probability

Probability of brochure usage (25) «I would probably use it»=52.0%; «I would definitely 
use it»=48.0%

Overall likelihood of using the brochure  (1-5) (25) 4.48±0.51
*Results are %, and Mean ± Standard deviation
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The quantitative descriptive results are presented in 
Tables 1 and 2.

Inferential

From the qualitative data analysis, four themes 
emerged: 15/25 (60%), “no comments on possible im-
provements”, 6/25 (24%), “very positive statements 
regarding the brochure”, 2/25 (8%), “suggestions for 
changes to the images/illustrations”, and 3/25 (12%), 
“suggestions for changes to the brochure’s main text” 
(Table 3). The brochure produced, in English language, 
is presented in Appendix I.

Discussion
A worldwide shortage of corneal grafts prevents a sig-

nificant number of patients to have their vision restored 
on a global level. It is estimated that there is one avail-
able graft for every 70 visually impaired patients who 
could benefit from a corneal transplant.7

In this study 56.0% of the participants were female 
and the self-perceived probability of using the produced 
brochure to increase the public’s willingness to donate 

corneas was 4.48±0.51 on a 1-5 Likert-type scale. Re-
garding the qualitative results, 24% of the respondents 
responded with statements related to adequacy of the 
brochure. According to the literature,10 the brochure as 
a health education tool is acceptable to the intended 
audience. In the current study, a team of four health sci-
entists (a professor of ophthalmology, a Doctor of Nurs-
ing and two ophthalmology residents) designed an in-
formational/educational brochure on cornea and organ 
donation, to be used to raise awareness of the public’s 
willingness to become a cornea donor. 

Consistent with both the quantitative and qualitative 
results of this study, the brochure produced to increase 
the public’s willingness towards cornea donation could 
be considered adequate and able to achieve its purpose. 
Du Plessis et al.,20 examined the use of continuous pulse 
oximetric monitoring of newborns as a non-invasive and 
non-intrusive standard of care to promote early and safe 
skin-to-skin contact between mothers and newborns 
immediately after birth and gathered feedback of ac-
ceptability from obstetric staff and mothers. They also 
administered an educational brochure that improved 
mothers’ knowledge of the risks and benefits of contin-

Table 3. Suggested improvements to the brochure by the group of respondents.

Theme Percentage of the responders*

No comments on possible improvements 15/25 (60%)

Very positive statements re-
garding the brochure

«The brochure is adequate»

6/25 (24%)

«Nothing further»

«In my opinion it does not need any improve-
ment because it is absolutely satisfactory»

«The brochure is very informative»

«Excellent»

«Very informative and well-designed bro-
chure»

Suggestions for changes on 
figures/images

«Change of the cover photo»
2/25 (8%)

«Change the image on the first page»

Suggestions for changes on 
the brochure’s main text

«Change the term corneal blindness with the 
term e.g., corneal insufficiency»

3/25 (12%)
«Add transplant techniques (PK, DALK, DSAEK, 
DMEK)»

«The ‘1 donor can benefit 4 people’, to go 
ahead»

«Sources at the end»
*Results are percentage of the total, and (%)
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uous pulse oximetric monitoring (p=0.01). In addition, 
Noh et al.,21 as part of an examination of the effective-
ness of an educational intervention in improving pallia-
tive care knowledge among informal caregivers of older 
adults with cognitive impairment, administered an infor-
mational brochure that improved the level of palliative 
care knowledge among informal caregivers of chronical-
ly or severely ill older adults with cognitive impairment 
(p<0.001), particularly among Black caregivers (p<0.05).21 
Another study on the effectiveness of an educational 
brochure is the one by Sagir and Altinel,22 who examined 
the effect of an educational brochure on testicular cancer 

and its early diagnosis on participants’ health beliefs and 
self-examination. After administration of the brochure, a 
significant difference was found between the scores of 
the experimental group and the control group in terms of 
severity/care, health benefit and motivation, barriers, and 
self-efficacy (p < 0.05). Also, the self-examination rate was 
determined as 83.3% in the experimental group and 4.5% 
in the control group. 

To confirm the hypothesis that the present study bro-
chure can increase the public’s willingness to donate 
corneas, relevant longitudinal/experimental studies us-
ing it need to be conducted. 

Appendix I. The corneal transplantation information/educational brochure in raising public’s willingness to-
wards cornea donation.
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Aνάπτυξη ενημερωτικού φυλλαδίου για τη μεταμόσχευση κερατοειδούς και την αύξηση της προθυμίας δωρεάς του

Αριστομένης Κοσσιώρης,1 Σωτηρία Παλιούρα,2 Δημήτριος Παπακωνσταντίνου,3 Δημήτριος Κουκουλάρης,4 Ελένη 
Κυρίτση,5 Κωνσταντίνος Δρούτσας6

1RN, MSc, PhD, Οφθαλμολογικά Εξωτερικά Ιατρεία, Γενικό Νοσοκομείο Αθηνών «Γ. Γεννηματάς», Ελλάδα
2MD, MSc, PhD, Yale University School of Medicine, New Haven, Connecticut, ΗΠΑ

3Καθηγητής, Α΄Οφθαλμολογική Κλινική, Ιατρική Σχολή Πανεπιστημίου Αθηνών, Αθήνα, Ελλάδα
4Βιοπαθολόγος, MSc, PhD (c), Ελλάδα

5Oμ. Καθηγήτρια Τμήμα Νοσηλευτικής, Πανεπιστήμιο Δυτικής Αττικής, Ελλάδα
6Επίκουρος Καθηγητής, Α΄Οφθαλμολογική Κλινική, Ιατρική Σχολή Πανεπιστημίου Αθηνών, Αθήνα, Ελλάδα

Εισαγωγή: Οι παθήσεις του κερατοειδούς, όπως η βολβοειδής κερατοπάθεια, ο κερατόκωνος, η δεσμετοκήλη, οι 
οφθαλμικές λοιμώξεις που δεν ανταποκρίνονται στην αντιμικροβιακή θεραπεία και οι διατιτραίνοντες τραυματισμοί 
των ματιών μπορούν να οδηγήσουν σε τύφλωση. Όταν η οπτική λειτουργία έχει υποστεί μη αναστρέψιμη βλάβη και 
κάθε συντηρητική, χειρουργική ή άλλη ιατρική θεραπεία έχει αποτύχει, η μεταμόσχευση κερατοειδούς αποτελεί τη 
μόνη θεραπευτική επιλογή. Ωστόσο, υπάρχει παγκόσμια έλλειψη μοσχευμάτων κερατοειδούς.
Σκοπός: Σκοπός της παρούσας μελέτης ήταν η ανάπτυξη ενός ενημερωτικού/εκπαιδευτικού φυλλαδίου για τη 
μεταμόσχευση κερατοειδούς με στόχο την αύξηση της προθυμίας του κοινού σχετικά με τη δωρεά κερατοειδούς.
Υλικό και μέθοδος: Τον Δεκέμβριο του 2021 διεξήχθη μια μελέτη μεικτών μεθόδων για την ανάπτυξη ενός 
ενημερωτικού/εκπαιδευτικού φυλλαδίου για την αύξηση της προθυμίας του κοινού προς τη δωρεά κερατοειδούς. 
Οι συμμετέχοντες στη μελέτη ήταν 25 ειδικευόμενοι και ειδικοί οφθαλμίατροι, καθώς και νοσηλευτές. Για τη συλλογή 
δεδομένων χρησιμοποιήθηκε οδηγός συνέντευξης. Για την περιγραφική ανάλυση των ποσοτικών δεδομένων 
χρησιμοποιήθηκε το λογισμικό πακέτο IBM SPSS 28 και για την κωδικοποίηση και περαιτέρω ανάλυση των ποιοτικών 
το λογισμικό πρόγραμμα NVivo (Released 1.0).
Αποτελέσματα: Όσον αφορά τα κοινωνικο-δημογραφικά χαρακτηριστικά των ιατρών και των νοσηλευτών, 14/25 (56%) 
ήταν γυναίκες, 18/25 (72%) ήταν ηλικίας 26-35 ετών, 22/25 (88%) ήταν ιατροί, 17/25 (68%) κατείχαν πτυχίο ή επαγγελ-
ματικό πτυχίο (MD) και 13/25 (52%) απάντησαν ότι θα μπορούσαν να χρησιμοποιήσουν το φυλλάδιο στην πρακτική 
τους. Από την ανάλυση της ποιοτικής ερώτησης προς τους 25 εμπειρογνώμονες, «Ποιες βελτιώσεις θα μπορούσαν να 
γίνουν για να γίνει το φυλλάδιο πιο αποτελεσματικό;», προέκυψαν τα ακόλουθα τέσσερα θέματα: (i) «Κανένα σχόλιο 
για πιθανές βελτιώσεις», 15/25 (60%), (ii) «Πολύ θετικές δηλώσεις σχετικά με το φυλλάδιο», 6/25 (24%), (iii) «Προτά-
σεις για αλλαγές στις εικόνες/εικονογραφήσεις» 2/25 (8%) και (iv) «Προτάσεις για αλλαγές στη σειρά του κειμένου του 
φυλλαδίου» 3/25 (12%). Συμπεράσματα: Το φυλλάδιο που παρήχθη για την αύξηση της προθυμίας του κοινού προς 
τη δωρεά κερατοειδούς από την παρούσα μελέτη θεωρήθηκε επαρκές και ικανό να επιτύχει τον σκοπό του. Για να 
επιβεβαιωθεί η παραπάνω υπόθεση, θα πρέπει να διεξαχθούν μελλοντικές διαχρονικές/πειραματικές μελέτες.

Λέξεις-κλειδιά: Μεταμόσχευση κερατοειδούς, δωρεά κερατοειδούς, ενημερωτικό/εκπαιδευτικό φυλλάδιο, κοινό. 
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