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Summary
Background.  —  The  optimum  approach  for  managing  terminal  illnesses  is  organ  transplanta-
tion. However,  the  transplant  waiting  list  is  long  due  to  the  very  high  demand  and  low  supply
of donated  organs.  One’s  willingness  to  donate  is  governed  by  their  knowledge  and  attitude
towards organ  donation.  The  perception  of  organ  donation  among  the  Lebanese  general  popu-
lation and  their  desire  to  donate  organs  has  not  been  previously  explored.  This  study  aims  to
assess the  attitudes  of  Lebanese  to  organ  donation  and  evaluate  the  public’s  relative  knowledge
about this  particular  notion  and  their  willingness  to  donate  organs.
Methodology.  —  This  study  is  a  cross-sectional  design  including  a  self-administered  question-
naire that  was  distributed  through  an  online  link  during  June  and  July,  2022.  The  study
population  consisted  of  Lebanese  respondents  of  ages  eighteen  years  old  and  above  from  the
different  governorates  of  Lebanon.  The  respondents’  knowledge,  attitudes  and  willingness  to
organ donation  were  collected  by  a  cross-culturally  adapted  questionnaire  from  Chinese-based
previous research.  Knowledge  is  measured  by  10  items  and  presented  as  a  10-point  score,  atti-
tude is  scored  by  20  items  on  a  5-step  Likert  scale,  and  the  total  score  ranges  from  0  to  80;

while the  willingness  to  donate  is  assessed  as  a  trinomial  variable  (Yes,  No,  Maybe).  Statistical
analysis was  carried  out  using  the  statistical  software  SPSS  version  26.0.  Multivariate  regression
was applied  to  adjust  factors  associated  with  organ  donation  attitudes,  controlling  for  demo-
graphic and  socioeconomic  confounders.  All  tests  were  reported  two-tailed,  with  a  significance
level of  P-value  <  0.05.
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Results.  —  A  total  of  500  respondents  completed  the  questionnaire,  where  most  have  heard
about organ  donation  (100%)  and  brain  death  (92.6%).  The  overall  median  (±  IQR)  score  of
attitudes to  organ  donation  was  48  (  ±  11),  and  was  higher  among  participants  who  were  willing
to donate  organs.  The  total  attitude  score  was  found  statistically  significant  across  different  age
groups (P  <  0.05),  gender  (P  <  0.01),  residency  districts  (P  <  0.05),  and  average  monthly  income
(P <  0.05).  The  willingness  to  organ  donation  was  predominantly  indifferent  (47.4%)  with  only
21.6% willing  to  donate  organs.  However,  if  religion  and  law  were  encouraging  organ  donation,
the majority  were  willing  to  donate  organs  (59.6%).  The  correlation  between  total  attitude  score
and the  variables  is  positive  (R  =  0.295)  and  8.7%  of  the  variation  seen  in  the  total  attitude  score
is explained  by  the  variables  (R2 =  0.087).  After  adjustment,  the  adjusted  P-values  for  the  total
attitude score  on  willingness,  knowledge,  and  gender  remained  significant  (P  ≤  0.001).
Conclusions.  —  The  general  public’s  attitudes  to  organ  donation  in  Lebanon  was  found  to  be
supportive and  highly  associated  with  the  knowledge  of  the  topic.  The  willingness  to  donate
organs is  correlated  to  the  supportive  attitudes  and  may  increase  as  more  people  get  familiar
with the  notions  of  brain  death  and  the  transplant  process.
© 2023  Elsevier  Masson  SAS.  All  rights  reserved.

I

O
m
d
b
t
T
t
f
h
t
y
a
r
l
t

i
D
c
d
w
i
a
i
a
o
i
c
a
u
u
c
r
u

t
c

k
e
t
l
m
o
S
A
I
a
a
i
o
p
h
t
A
f
o
p
a

i
f
T
a
n
(
g
t

ntroduction

ne  of  the  greatest  achievements  in  contemporary
edicine,  and  the  sole  option  for  patients  with  end  stage
isease,  is  focused  on  organ  transplantation  [1]. From  the
iological  perspective;  human  organs  are  at  ongoing  cons-
ant  stress  to  maintain  the  body’s  viability  and  continuity.
his  strain  eventually  wears  them  down,  and  occasionally,
hey  become  unable  to  handle  the  pressure  and  start  to
ail.  This  is  the  stage  at  which  the  impact  of  organ  donation
ad  begun  to  revolutionize  immunology  and  surgery.  Organ
ransplants  have  gradually  improved  over  the  past  twenty
ears,  and  has  often  shown  excellent  outcomes  in  children
nd  young  adult  cases.  In  older  patients,  and  due  to  the
ising  number  of  those  with  comorbid  conditions,  cases  of
iver,  heart,  or  lung  problems  have  highly  required  life-saving
ransplants  to  improve  patient  survival  rates  [2].

The  optimum  approach  for  managing  terminal  illnesses
s  organ  transplantation,  which  was  first  accomplished  in
ecember  1954  with  a  kidney  transplant  between  identi-
al  twins  [3].  However,  due  to  a  low  supply  and  a  very  high
emand,  there  is  a  global  scarcity  of  organs.  The  transplant
aiting  list  now  has  106,501  men,  women,  and  children  on

t,  and  every  nine  minutes  another  person  is  added  [4].  The
ctivity  of  organ  transplant  programs  has  been  continuously
ncreasing,  although  it  still  falls  short  of  worldwide  demands
nd  varies  greatly  between  nations  [2].  Organ  transplant
perations  only  began  in  the  Middle  East  in  the  1970s.  The
dea  of  harvesting  organs  from  people  that  had  died  from
ardiac  arrest  or  brain  death  encountered  strong  criticism,
s  a  result,  transplantations  were  exclusively  performed
sing  living  donors.  Such  transplantation  techniques  were
sed  due  to  the  moral  quandaries  that  come  with  the  pro-

ess,  as  well  as  legal  and  societal  difficulties  and  strict
eligious  views  [5].  In  Lebanon,  the  first  kidney  transplant
sing  a  living  donor  was  performed  in  1972.  At  that  point,
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ransplantation  had  become  a  more  accepted  idea  in  the
ountry  [6].

The  willingness  to  donate  an  organ  depends  on  one’s
nowledge  of  and  attitudes  regarding  the  practice.  Fan
t  al.,  demonstrated  that  the  general  public’s  willingness
o  donate  organs  in  China  was  found  to  be  positively  corre-
ated  with  knowledge  and  attitudes.  Where  this  willingness
ay  increase  as  more  people  get  familiar  with  the  notions

f  brain  death  and  the  transplant  process  [7]. In  their  study,
tadlbauer  V  et  al.,  also  demonstrated  high  understanding  of
ustrian  organ  donation  regulations  among  the  survey’s  1945

ntensive  Care  Unit  (ICU)  nurses,  health  science  students,
nd  non-health  science  student  participants  [8]. Addition-
lly,  Alkhatib  AA  et  al.  found  that  physicians  who  were
dentified  as  donors  were  more  aware  of  issues  linked  to  the
rgan  shortage  in  a  survey  of  724  doctors  from  various  disci-
lines  in  the  USA  [9]. As  compared  to  other  nations,  Lebanon
as  one  of  the  lowest  rates  of  organ  donation,  with  less  than
wo  donors  per  million  people  annually  [6].  In  their  study,
riss  et  al.  (2014)  survey  results  showed  that  healthcare  pro-
essionals,  regardless  of  their  expertise,  demonstrate  a  lack
f  knowledge  when  it  comes  to  the  topic  of  organ  donation,
reventing  them  from  promoting  organ  donation  or  raising
wareness  about  the  topic  [5].

In  Lebanon,  organ  transplantation  units  started  to  appear
n  1985  and  now  have  reached  10  units  including  five  units
or  kidney,  one  for  liver  and  four  for  heart  transplantation.
he  National  Organization  for  Organ  and  Tissue  Donation
nd  Transplantation  (NODLb),  is  a  ministry-affiliated  orga-
ization  that  was  founded  in  1999  by  the  Ministry  of  Health
MOH)  and  the  Lebanese  Order  of  Physicians  (LOP)  and  was
iven  by  the  Lebanese  Code  of  Ethics  (Oct  2012,  Art  30)
he  ‘‘exclusive  responsibility’’  for  the  acquisition  and  trans-

lantation  of  cells,  tissues  and  organs.  The  Lebanese  law
09/1983  allows  ‘‘donation  of  human  tissues  and  organs  for
edical  and  scientific  purposes’’  where  the  family’s  consent
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s  needed  if  the  donor  was  dead  and  had  a  donation  card.  If
t  is  the  case  of  a  living  donor,  the  donor  should  be  >  18  years
ld,  healthy,  free  of  transmissible  diseases,  and  have  signed
n  informed  consent.  In  addition,  the  donation  should  be
ree  and  unconditional  to  avoid  commercialism  [6].

The  perception  of  organ  donation  among  the  Lebanese
eneral  population,  to  our  current  knowledge,  has  not
een  previously  explored.  Yet,  given  the  presiding  status  in
ebanon,  one  might  assume  that  the  general  public  is  aware
f  the  concept  of  organ  donation;  however,  their  desire  to
onate  is  restricted  by  their  cultural  beliefs,  taboos,  and
urdles  surrounding  the  subject.  This  study  aims  to  assess
he  attitudes  of  Lebanese  to  organ  donation  and  to  fur-
her  evaluate  their  knowledge  about  this  particular  notion
nd  their  willingness  to  donate  organs.  The  objective  of  the
tudy  is  to  discover  whether  organ  donation  is  recognized
n  Lebanon,  thus  raising  awareness  that  might  potentially
mprove  and  optimize  the  organ  transplantation  process.

ethods

tudy design and population

his  study  is  a  cross-sectional  design  including  a  self-
dministered  questionnaire.  An  online  survey  was  used  to
andomly  recruit  as  many  respondents  as  possible  from
he  different  governorates  of  Lebanon.  Study  participants
ere  exclusively  Lebanese,  of  both  genders,  18  years  and
lder.  Exclusion  criteria  included  all  individuals  younger
han  18  years  old  and  those  diagnosed  with  dementia.  The
nline  Raosoft  calculator  was  used  to  calculate  the  minimum
equired  sample  size  that  was  estimated  at  377  respondents
ith  a  confidence  level  of  95%  and  a  5%  margin  of  error.  The

esponse  distribution  was  assumed  at  a  50%  level.

esearch questionnaire

 questionnaire  was  initially  developed  by  Fan  et  al.  in
hinese-based  research  conducted  in  2022.  This  study  ques-
ionnaire  was  developed  in  two  languages;  Arabic  and
nglish  where  the  items  were  translated  and  cross-culturally
dapted  to  the  target  population.  The  final  questionnaire
as  generated  and  divided  into  six  sections:
a  brief  introduction  on  the  background,  the  objective  of
study,  voluntary  nature  of  participation,  declarations  of
confidentiality  and  anonymity,  and  the  consent  for  par-
ticipation;
basic  respondent  data  including  age,  gender,  mari-
tal  status,  residency  governorate,  level  of  education,
employment  status,  and  average  monthly  income;
awareness  of  organ  donation  and  brain  death,  includ-
ing  five  questions  in  single  and  multiple-choice  response
options  that  assess  the  level  of  knowledge  regarding  both
terms  and  to  what  do  the  respondents  relate  such  infor-
mation;
participants’  knowledge  of  organ  donation,  this  section
includes  ten  items  with  a  true/false  response  option.  For

items  1  to  7  and  10,  the  true  answer  score  is  0,  whereas
the  false  answer  score  is  1;  for  items  8  and  9,  the  opposite
applies.  The  sum  of  the  responses  can  be  hence  repre-
sented  as  the  total  score  of  knowledge  of  organ  donation
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and  ranges  between  0  and  10.  The  knowledge  of  organ
donation  score  was  further  categorized  as  high  and  low  at
a  cut-off  score  equal  to  7;
participants’  attitudes  towards  organ  donation  with  20
items  using  a  5-step  Likert  scale  ranging  from  totally
agree,  agree,  neutral,  disagree,  totally  disagree.  The  atti-
tudes  toward  organ  donation  were  further  grouped  into
three  categories;  attitude  of  life  view  (item  1  to  8),
attitude  of  family  value  (item  9  to  11),  and  attitude  of
evaluation  (item  12  to  20).  Items  11  to  14  and  item  30
were  scored  in  declining  order  where  ‘totally  agree’  was
equal  to  4  and  ‘totally  disagree’  was  equal  to  0,  items  15
to  29  were  scored  inversely  and  ‘totally  agree’  was  scored
as  0.  The  total  score  of  attitudes  towards  organ  donation
ranged  between  0  and  80.  The  total  score  of  attitudes
towards  organ  donation  was  further  categorized  as  against
and  with  organ  donation  at  a cut-off  of  score  equal  to  45;
organ  donation  willingness  assessed  the  participants’
overall  willingness  to  donate  or  encourage  organ  dona-
tion,  to  whom  they  would  donate,  and  what  would  be
their  motives  or  limitations  to  agree  or  disagree  to  organ
donation.

The  Cronbach  �  for  the  questionnaire  was  0.746  com-
ared  to  that  analyzed  by  Fan  et  al.  (0.740),  and  internal
onsistency  of  instruments  was  stated  satisfactory  [7].

ata collection and procedure

ata  collection  was  conducted  during  the  months  of  June
nd  July,  2022.  An  online  link  to  an  electronic  consent  form
nd  survey  sheet,  in  both  English  and  Arabic  languages,  was
istributed  via  social  media  (WhatsApp,  Facebook,  Insta-
ram,  and  LinkedIn).  After  providing  consent,  participants
ere  redirected  to  a  secure  page  to  complete  the  ques-

ionnaire.  The  survey  answering  time  took  approximately
5—20  minutes.  All  records  were  kept  anonymous  and  confi-
ential.

ata management and analysis plan

tatistical  analysis  was  carried  out  using  the  statistical  soft-
are  SPSS  (Statistical  Package  for  Social  Sciences),  version
6.0.  Complete  data  was  checked  for  outliers  prior  to  data
nalysis,  and  data  of  missing  value  of  outcome  variable  were
ll  dropped.  Descriptive  statistics  was  reported  after  deem-
ng  the  absence  of  normal  data  distribution  and  represented
s  medians  and  interquartile  ranges  (IQR)  for  continuous
ariables,  and  frequencies  with  percentages  for  categor-
cal  variables.  Inferential  analysis  (Mann-Whitney  U  test,
ruskal  Wallis  test,  Chi-square  test,  Fisher’s  Exact  test)  was
onducted  to  determine  significant  differences  with  atti-
udes  to  organ  donation  and  overall  variables.  Correlation
est  (Pearson)  was  used  to  determine  significant  relations

nd  their  corresponding  strengths.  Multivariate  regression
as  applied  to  adjust  factors  associated  with  organ  dona-

ion  attitudes.  All  tests  were  reported  two-tailed,  with  a
ignificance  level  of  P-value  <  0.05.
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Table  1  Sample  characteristics  and  distribution  of  total  attitude.

Variables  n  (%)  Total  attitude  score
Median  (IQR)
48  (11)

P-Value

Age  groups  0.015
<  20  years  176  (35.2)  49  (11)
20—35  years  244  (48.8)  48  (12)
Othera 80  (16) 43.5  (10)

Gender  0.001
Male  206  (41.2) 46  (10)
Female  294  (58.8)  48  (12)

Marital  status  0.128
Single  377  (75.4)  48  (12)
Married  118  (23.6)  47  (10)
Otherb 5  (1)  42.5  (—)

Residency  governorate 0.003
Beirut  45  (9) 49 (14)
Mount  Lebanon 107  (21.4) 49  (15)
North  46  (9.2) 47.5  (12)
Akkar  19  (3.8) 45  (9)
Baalbek-Hermel  33  (6.6)  44  (10)
Beqaa  177  (35.4)  46  (10)
Nabatieh  34  (6.8)  49.5  (13)
South  39  (7.8)  52  (13)

Level  of  education  0.197
University  level  376  (75.2)  48  (12)
Post-graduation  level  83  (16.6)  48  (12)
Otherc 41  (8.2)  43.25  (18)

Employment  status  0.135
Employed  182  (36.4)  48  (11)
Unemployed  312  (62.4)  48  (12)
Retired  6  (1.2)  41.5  (9)

Salary,  LBP  0.028
<  1  million  182  (36.4)  48  (12)
1—5  million  209  (41.8)  47  (12)
Otherd 109  (21.8)  49.75  (13)

N: frequency, %: percentage, IQR: inter-quartile range.
a [35—50 years], [> 50 years].
b Divorced and widowed.
c Less than high school level, high school level.
d [5—10 million], [> 10 million].
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 total  of  500  respondents,  most  of  whom  were  females
94  (58.8%)  completed  the  questionnaire.  Table  1  shows
he  demographic  and  socioeconomic  characteristics  of
he  study  participants.  The  majority  of  recruited  respon-
ents  were  in  the  age  group  20—35  years  old  with  a
edian  age  of  22  years  old  (22  ±  8  years).  Most  partici-
ants  were  single  (75.4%)  and  mainly  residents  in  the
istricts  of  Beqaa  (35.4%)  and  Mount  Lebanon  (21.4%).
he  sample  recruited  was  predominantly  of  university  edu-

ation  levels  (75.2%)  and  16.6%  were  of  post-graduation
ducation  levels.  The  majority  of  participants  were  unem-
loyed  (62.4%)  and  the  average  monthly  income  was
ainly  between  1  million  and  5  million  Lebanese  pounds
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ith  a  median  of  2  million  five  hundred  Lebanese  pounds
2,500,000  ±  450,000  LBP).

wareness of organ donation and brain death

redominantly,  most  respondents  have  heard  about  the
otions  of  organ  donation  (100%)  and  brain  death  (92.6%),
nd  mainly  have  a  very  well  idea  about  these  topics  (57.8%)
nd  (47.4%)  respectively.  Most  participants  had  heard  about
rgan  donation  from  social  media  (28.6%)  and  relate  this
otion  to  donation  after  (45.1%)  and  before  death  (30.4%).

he  sample  mainly  relates  brain  death  notion  to  clinical
eath  (41.5%)  and  coma  (33.7%)  with  a  small  percentage
elating  both  notions  to  one  another  (4.7%).  Figs.  1—5  show
he  respondents’  respective  answers  in  this  section.
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Figure 1. Have you ever heard of organ donation?

Figure 2. Have you ever heard of brain death?

Figure 3. Where did you hear about organ donation?

Figure 4. What do you relate organ donation to?
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igure 5. What do you relate brain death to?

ttitudes to organ donation

he  overall  median  (±  IQR)  score  of  attitudes  to  organ  dona-
ion  in  this  study  was  48  ±  11  (Table  1),  and  was  higher  among
articipants  who  were  willing  to  donate  organs  as  compared
o  those  not  willing  or  indifferent  to  organ  donation  (Table  2,

 <  0.001).  All  attitude  scores  were  found  to  be  statistically
ignificant  across  the  distribution  on  participant  willingness
Table  2,  P  ≤  0.001).

Table  1  shows  the  distribution  of  total  attitude  score  on
ample  characteristics.  The  total  attitude  score  was  found
tatistically  significant  across  different  age  groups  (P  <  0.05),
ender  (P  <  0.01),  residency  districts  (P  <  0.05),  and  average
onthly  income  (P  <  0.05).
Moreover,  the  willingness  to  organ  donation  was  predom-
nantly  indifferent  (47.4%)  with  only  31.6%  willing  to  donate
rgans  (Table  2).  Yet  Fig.  6  shows  that  if  religion  and  law
ere  encouraging  organ  donation,  the  majority  of  partici-
ants  were  willing  to  donate  organs  (59.6%),  and  35.2%  were
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Table  2  Distribution  of  attitude  on  willingness  to  organ  donation.

Variables  Willingness  to  organ  donation
Median  (IQR)

P-value

No,  n  =  105
(21%)

Yes, n  =  158
(31.6%)

Maybe,  n  =  237
(47.4%)

Total
(n  =  500)

The  score  of  attitude  of  life  view  19  (5)  27  (6)  24  (5)  24  (7)  <  0.001
The  score  of  attitude  of  family  value  6  (1)  6  (3)  6  (2)  6  (2)  0.001
The  score  of  attitude  of  evaluation  17  (5)  20  (6)  18  (5)  18  (6)  <  0.001
Total  score  of  attitude  to  organ  donation  41  (8)  53  (13)  47  (10)  48  (11)  <  0.001

Figure 6. If religion and law were encouraging organ donation. Series 1: if religion and law were encouraging organ donation. Series 2:
when would you donate? Series 3: whom would you donate to?
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igure 7. Donate organs of a family member in case of death. S
onate organs of a family member in case of brain death.

ndifferent.  Fig.  6  demonstrates  as  well  that  most  partici-
ants  willing  to  donate  organs  will  do  so  only  after  death
51  (50.2%),  and  will  donate  organs  mainly  to  relatives  and

on-relatives  377  (75.4%).

Fig.  7  summarizes  the  willingness  to  donate  organs  of  a
amily  member  and  the  motivations  and  barriers  to  organ
onation  acceptance.  The  majority  of  study  participants
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 1: donate organs of a family member in case of death. Series 2:

ould  agree  to  donate  organs  of  a  family  member  after
eath  and  after  brain  death  only  if  mentioned  in  the
eceased’s  will  (59.6%  and  43%  respectively).  Fig.  8  shows

hat  respondents  are  motivated  to  agree  to  organ  donation
ainly  because  of  the  desire  to  help  (62%)  and  the  fact

hat  organ  donation  does  no  harm  (23.1%),  and  they  would
isagree  mainly  because  of  the  fear  of  the  topic  in  gen-
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Figure 8. Motivations to agree to organ donation. Series 1: motivations to agree to organ donation. Series 2: reasons to disagree to organ
donation.

Table  3  Distribution  of  attitude  on  knowledge  of  organ  donation.

Variables Knowledge  of  organ  donation
Median  (IQR)

P-value

Low,  n  =  127  (25.4%)  High,  n  =  373  (74.6%)  Total  (n  =  500)

The  score  of  attitude  of  life  view  22  (8)  24  (7)  24  (7)  <  0.001
The  score  of  attitude  of  family  value  6 (2)  6  (3)  6  (2)  0.002
The  score  of  attitude  of  evaluation  18  (7)  18  (5)  18  (6)  <  0.001
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Total  score  of  attitude  to  organ  donation  44  (11)  

ral  (40.2%),  social  and  familial  barriers  (25%),  and  religious
eliefs  (21.4%).

The  knowledge  about  organ  donation  median  score
±  IQR)  was  8  ±  2  out  of  10.  Overall,  participants  showed
igher  knowledge  scores  (74.6%).  Distribution  of  total  atti-
ude  score  among  participants  with  higher  knowledge  levels,
owever,  was  not  significantly  different  than  those  with
ower  knowledge  levels  (Table  3,  P  =  0.057)  but  showed
ignificant  difference  in  life  view  and  evaluation  attitude
cores  (P  <  0.001)  and  family  value  attitude  score  (P  <  0.05).

ssessment of the moderating effect

orrelations  between  variables  were  tested  in  Table  4. The
orrelation  between  total  attitude  score  and  the  variables  is
ositive  (R  =  0.295)  and  8.7%  of  the  variation  seen  in  the  total
ttitude  score  is  explained  by  the  variables  (R2 =  0.087).

After  adjustment,  the  adjusted  P-values  for  the  total  atti-
ude  score  on  willingness,  knowledge,  and  gender  remained
ignificant  (P  ≤  0.001).  However,  the  adjusted  P-values  on

ge  and  monthly  income  were  not  found  statistically  signif-
cant  after  controlling  confounders.  The  moderating  effect
n  the  total  attitude  score  and  its  interactions  was  tested  by
ultivariate  regression  analysis  when  controlling  for  willing-
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48  (11)  48  (11)  0.057

ess,  knowledge,  gender,  age,  and  monthly  income.  Table  4
hows  the  equation  to  predict  the  total  score  of  attitudes
owards  organ  donation  as  the  following:

Total  attitude  score  =  34.34  +  (−0.058  ×  age)  +  (2.771
 gender)  +  (1.2  ×  10—9  ×  monthly

ncome)  +  (1.755  ×  willingness)  +  (1.099  ×  knowledge).

iscussion

o  the  best  of  our  knowledge,  this  study  is  the  most
ecent  survey  of  the  Lebanese  general  public’s  knowledge,
ttitudes,  and  willingness  to  organ  donation.  Investigating
ttitudes  on  organ  donation  is  crucial  for  raising  public
nowledge  of  the  donation  and  transplantation  process  and
ispel  any  related  anxieties  toward  the  notions  of  brain
eath  and  organ  donation.  Unsurprisingly,  the  percentage
f  the  absolute  willingness  to  organ  donation  in  this  study
as  31.6%,  lower  than  that  of  a  study  in  the  Middle  East

49.8%)  [10].  The  low  levels  of  public  and  medical  awareness

f  the  relative  value  of  organ  donation  and  transplantation,
nd  the  inadequate  government  support  for  organ  donation
n  Middle  Eastern  nations  in  general  are  all  prevalent  bar-
iers  to  the  practice  of  the  notion  of  organ  donation  and
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Table  4  Multiple  linear  regression  in  total  attitude  score  predictors.

Predictor  B  (95%  CI)  ˇ  P-value  R  R2

Total  attitude  0.295  0.087
Intercept  34.34  (28.587—40.092)  <  0.001
Willingness  1.755  (0.775—2.736)  0.152  <  0.001
Knowledge  1.099  (0.571—1.628)  0.176  <  0.001
Age  −  0.058  (−  1.145—0.029)  −  0.057  0.195
Gender  2.771  (1.189—4.352) 0.151  0.001
Monthly  income 1.2  ×  10−9 (—) 0.030  0.491

CI: confidence interval; B: unstandardized coefficient; �: standardized coefficient.
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ransplantation  in  this  region  [11].  Additionally,  there  is  a
ack  of  organ  procurement  planning  and  transplant  centers
s  opposed  to  the  continuously  rising  number  of  people  on
ransplant  waiting  lists  where  the  demand  for  organs  in  the
iddle  East  is  outpacing  availability.  Many  of  the  respon-
ents  in  this  study  related  organ  donation  to  donation  after
eath  (45%)  and  most  of  those  approving  organ  donation
re  only  willing  to  donate  after  death  (50.2%).  Yet,  living
rgan  donation,  including  kidney  and  partial  liver  donation,
s  the  most  common  kind  of  donation  in  these  nations,  and
he  region  offers  a  lot  of  possibilities  for  cadaveric  organ
onation.  However,  despite  ongoing  debates  in  the  medi-
al  profession  about  the  idea  of  brain  death  and  the  lack  of
ublic  understanding  of  the  significance  of  organ  donation
otion  and  transplantation  process  in  many  of  the  Middle
ast  countries,  this  source  is  still  not  being  exploited  to  its
ull  potential  [12,13].

Compared  to  foreign  studies,  the  percentage  of  the
ebanese  general  public’s  willingness  to  donate  organs  was
ower  than  that  in  a  recent  study  in  China  (47.45%),  and
ower  than  studies  in  Syria  (62%),  Egypt  (44%),  Jordan  (67%),
nd  in  Qatar  (35.7%)  [7,14—17].  Many  of  the  responses  in  this
tudy  did  not  favor  organ  donation  between  relatives  and
on-relatives  compared  to  studies  in  Egypt  [15],  Saudi  Arabia
18],  and  Brazil  [19]  where  the  argument  was  noted  favor-
ng  the  donation  of  organs  to  relatives  and  family  members.
oreover,  the  tendency  to  donate  organs  of  family  mem-
ers  in  this  study  was  explored  approving  after  death  and
fter  brain  death  only  if  mentioned  in  the  deceased’s  will
59.6%  and  43%  respectively)  as  supported  with  the  results
f  several  previous  studies  [20—22].

According  to  the  results  of  this  study,  the  willingness
o  donate  organs  is  higher  with  the  increased  level  of
nowledge  and  awareness  regarding  the  notion  of  organ
onation.  Results  that  are  consistent  with  other  studies  by
igueroa  et  al.  and  Wale  et  al.  [23,24].  Compared  to  par-
icipants  who  scored  poorly  on  total  knowledge,  those  with
igh  total  knowledge  scores  showed  a  stronger  association
etween  attitudes  toward  organ  donation  and  willingness
o  donate  organs.  The  willingness  to  organ  donation  can  be
mproved  through  effective  promotion  strategies  that  can
elp  increase  the  public’s  understanding  of  the  transplan-
ation  process  and  change  their  attitudes  towards  organ

onation.  There  are  several  resources  available  to  educate
he  public  on  organ  donation.  In  our  study,  social  media  (28%)
nd  television  (23%)  appear  to  be  the  primary  sources  of
nowledge  about  organ  donation.  The  exchange  of  medi-
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al  knowledge  has  been  made  possible  by  the  internet,
ocial  media,  and  television,  that  have  created  platforms
or  advancing  public  health  and  accessing  medical  infor-
ation  and  sources  [25,26].  Even  though  the  accuracy  and

redibility  of  online  information  provided  on  these  platforms
eeds  further  validation  from  reliable  medical  sources  [25],
nly  15%  of  the  study  respondents  cited  health  care  workers
HCWs)  as  their  information  source  regarding  organ  dona-
ion.

The  study  results  in  general  show  moderately  supportive
eneral  public  attitudes  toward  organ  donation  in  Lebanon
48  ±  11).  The  results  present  the  attitudes  to  organ  dona-
ion  as  significantly  more  supportive  in  females  than  they
re  in  the  male  gender.  This  evidence  can  be  referred  to
ender  stereotypes  in  the  notion  that  relates  females  to
onsider  becoming  potential  organ  donors  more  than  males
ecause  they  are  more  compassionate  [27].  These  results
ere  also  consistent  with  the  results  of  Almutairi  et  al.  [28].
he  findings  also  suggested  that  married  people  showed

ower  supportive  attitudes  but  no  significant  results  were
ecorded,  where  further  research  is  needed  to  investigate
uch  association  with  the  public’s  willingness  to  organ  dona-
ion  as  explored  in  the  results  of  Abukhaizaran  et  al.,  Yan
t  al.,  and  Iliyasu  et  al.  studies  [29—31].

Given  that  the  majority  of  donated  organs  are  those
rom  brain-dead  individuals,  having  a  basic  understanding  of
rain  death  is  important  [32]. According  to  this  study,  most
espondents  are  familiar  with  the  notions  of  organ  donation
100%)  and  brain  death  (92.6%),  and  have  a  very  well  com-
rehension  of  these  topics  (57.8%)  and  (47.4%)  respectively,
ut  34%  of  them  associated  brain  death  with  coma,  demon-
trating  a  severe  ignorance  of  the  pathophysiology  of  brain
eath.  Only  5%  of  respondents  associated  brain  death  and
rgan  donation  together,  yet  several  studies  on  the  contrary
ad  found  stronger  correlations  between  the  two  notions
33,34].  In  light  of  this,  opposition  to  organ  donation  and  the
nwillingness  to  donate  organs  can  be  somehow  attributed
o  the  lack  of  knowledge  about  the  topic,  making  it  hard
or  individuals  to  decide  on  the  process.  A  previous  study  by
riss  et  al.  on  the  knowledge,  perception,  and  attitude  of
ealthcare  professionals  towards  organ  donation  in  Lebanon
emonstrated  that  healthcare  personnel,  regardless  of  their
xpertise  and  even  among  those  who  favor  it,  exhibit  lack

f  knowledge  when  related  to  the  subject  of  organ  donation
reventing  them  from  advocating  for  or  raising  awareness  of
he  topic  in  general  [5].  Despite  that  most  medical  profes-
ionals  seem  to  favor  the  notion  of  organ  donation;  few  are
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ble  to  advocate  for  it  due  to  their  lack  of  knowledge  and
he  ethical  and  religious  consequences  related  to  the  notion.
imilarly,  a  study  in  Turkey  found  this  disparity  between
ttitude  and  knowledge  [35].  Nevertheless,  several  studies
emonstrated  negative  attitudes  of  healthcare  professionals
oward  organ  donation  irrespective  to  their  lack  or  knowl-
dge  of  organ  donation  [36,37].

Numerous  aspects  can  influence  an  individual’s  attitudes
nd  willingness  to  organ  donation.  In  this  study,  the  moti-
ations  to  agree  to  donate  organs  was  mainly  driven  by  the
esire  to  help  (62%)  and  the  fact  that  organ  donation  does
o  harm  (23.1%),  while  financial  reasons  were  only  motiva-
ion  for  4.2%  of  the  respondents.  This  may  be  explained  by
he  idea  that  receiving  compensation  over  organ  donation  is
iewed  as  a  different  type  of  organ  trafficking,  results  that
re  consistent  with  those  of  Tarzi  et  al.  [14].  Furthermore,
he  fear  of  the  topic  in  general  (40.2%),  social  and  familial
arriers  (25%),  and  religious  beliefs  (21.4%)  were  the  main
easons  to  refuse  to  donate  organs  in  this  study,  whereas
he  lack  of  financial  incentive  were  barriers  for  3.4%  of  the
espondents.  Aris  et  al.  results  agree  with  these  findings,
here  in  their  study  the  main  reason  to  disagree  to  organ
onation  was  related  to  religious  considerations.  This  is
ikely  due  to  the  fact  that  religious  people  appear  to  be  less
eceptive  to  the  notion  in  the  first  place  and  are  in  majority
gainst  organ  donation  [5].  These  results  were  also  repli-
ation  to  the  results  of  Hammad  et  al.  in  Jordan  and  Alam
t  al.  in  Saudi  Arabia  where  religion  was  the  main  reason  to
rgan  donation  refusal  [18,38].  It  is  worth  noting  that  when
sked  if  religion  and  law  were  encouraging  organ  donation,
9.6%  answered  ‘‘yes’’  to  organ  donation  and  35.2%  were
ndifferent,  when  only  5.2%  remained  apposing  to  donate
rgans.  This  reflects  the  importance  of  religious  belief  in
rgan  donation  attitude  especially  in  the  Arab  world  nations.
oreover,  Agrawal  et  al.  and  Al  Habeeb  et  al.  results  agree
ith  these  findings  [39,40]  and  a  study  by  Afdal  Aghaee  et  al.

n  Iran  showed  that  religious  leaders’  opinions  and  fatwas  are
ffective  in  determining  the  willingness  to  donate  organs,
here  individuals  who  were  aware  of  such  views  were  2.56

imes  more  likely  to  follow  their  leaders  in  the  support  or
efusal  to  organ  donation  than  those  who  were  not  [41].  Nev-
rtheless,  Alsaied  et  al.  results  showed  that  religious  and
ultural  reasons  among  healthcare  professionals  were  less
hen  compared  to  the  general  population  [42].

There  are  some  limitations  to  this  study  that  need  to  be
aken  into  consideration.  This  was  an  internet-based  sur-
ey,  and  due  to  the  anonymous  nature  of  the  responses,
t  may  have  been  difficult  to  verify  the  credibility  of  the
espondents.  The  relatively  skewed  representation  can  be
onsidered  another  limitation  as  well.  In  addition,  this  is
n  observational  study  and  the  included  confounders  of  the
ublic’s  willingness  to  donate  organs  are  limited  by  the
re-established  and  specified  survey  items.  There  could  be
otential  unobserved  factors  that  were  not  controlled  for  in
he  analysis.  Despite  these  limitations  and  the  quantitative
ature  of  this  study,  it  nonetheless  serves  as  a  crucial  base-
ine  step  for  future  research.  To  fully  validate  the  findings
nd  evaluate  the  effectiveness  of  different  interventions

imed  at  raising  awareness  of  organ  donation  and  encour-
ging  the  process,  future  qualitative  studies  are  further
equired.  Nevertheless,  this  research  may  be  utilized  to
uide  our  approach  to  health  education  in  general,  and  to
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ocus  on  future  strategies  that  mostly  rely  on  the  success  of
rgan  donation  and  transplantation  processes.

onclusion

n  summary,  the  general  public’s  attitudes  to  organ  donation
n  Lebanon  was  found  to  be  supportive  and  highly  associated
ith  the  knowledge  of  the  topic.  The  willingness  to  donate
rgans  was  mainly  driven  by  the  desire  to  help  people.  The
illingness  to  donate  organs  is  correlated  to  the  support-

ve  attitudes  and  may  increase  as  more  people  get  familiar
ith  the  notions  of  brain  death  and  the  transplant  process.
dditionally,  the  study  emphasizes  that  raising  awareness  of
he  idea  of  brain  death  and  the  transplant  method  may  aid
n  improving  the  Lebanese  public’s  desire  to  donate  organs,
nd  assist  in  balancing  out  the  supply  and  demand  for  organ
ransplants.  The  insights  offered  by  this  study  could  help
mplement  future  strategies  to  promote  organ  and  cadaver
onation  and  overcome  the  current  obstacles  and  taboos  to
he  notions  of  brain  death  and  organ  donation.
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