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Purpose: Demand for an organ transplant is surpassing the number of organ donors and 
hence increasing waiting lists worldwide, compelling many countries to adopt an opt-out 
consent system for organ donation. Opt-out is used in several European countries and has 
increased organ registration rate. No study on this subject has been published from the gulf 
region to associate sociodemographic characteristics, knowledge, attitude, beliefs, and inten-
tion domains regarding an opt-out consent for organ donation.
Materials and Methods: A household survey was conducted between October and 
November 2016 using a validated questionnaire. Integer codes were assigned for qualitative 
data to interpret results at par with quantitative data for each domain to allow data for 
advanced statistical analysis.
Results: Of 1044 surveyed participants, 724 (69.34%) those aged 37.7±10.4 agreed to 
adopting an opt-out consent system of which 231 (29.4%) were Qatari citizens and 353 
(48.8%) were males. Mean levels of indices such as attitude, behavioral beliefs, and intention 
domains to organ donation were found higher in opt out participants. After adjusting 
statistical significant variables, multivariate analysis showed that attitude index was asso-
ciated to opt out system (OR: 16.7, 95% C.I.:10.6–26.3, p=0.001) whereas; knowledge index 
(OR: 0.25, 95% C.I.: 0.07–0.83, p=0.03), behavioral beliefs (OR: 0.55, 95% C.I.: 0.35–0.86, 
p=0.009) and intention indices (OR: 0.42, 95% C.I.: 0.20–0.87, p=0.02) were associated with 
opt-in system for organ donation in Qatar. Regression model was able to discriminate (AUC: 
84%, 95% C.I.:81% to 87%) for opt-out consent. Future probabilities for opt-out consent 
were 0.80, 0.88, 0.92,0.95,0.96,0.97,0.99 and 0.993 for 0.20, 0.30, 0.40, 0.50, 0.60, 0.70, 
0.80 and 0.90 attitude levels after using 200 re-samples to make traditional multivariate 
regression model to realistic model for the population.
Conclusion: The majority of the survey participants showed a good attitude but less 
knowledge, behavioral beliefs, and intention towards adopting an opt-out system for organ 
donation in Qatar.
Keywords: opt-in & opt-out consent system, organ donation, organ transplant, knowledge, 
attitude, beliefs, intention domains

Introduction
Global ongoing efforts are being made to increase the availability for transplantation of 
living or deceased donor organs to meet the high demand of patients on the waiting 
lists.1–3 A gap between supply and demand for donated organs remains as a low consent 
rate has been identified as a major limiting factor.4 Many countries have adopted an opt- 
out consent system for organ donation where anyone is considered as an organ donor 
unless they have expressed their wish not to be a donor which is different from the opt- 
in consent system where only people who have given explicit consent are considered as 
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donors.5 There is also a debate on who has the ultimate power 
to donate or withhold tissues or organs in situations where 
individuals and families disagree with each other.6 

Individuals may have negative rights to withhold organ dona-
tion, but no positive right to donate organs without their 
family’s consent.6 Similarly, the family may have a negative 
right to withhold organ donation, but no positive right to 
donate organs without the individual’s permission.6 Even 
surgeons are not permitted to remove organs or tissues from 
the deceased body without consent.

It is anticipated that presumed consent legislation will 
increase the number of donors possibly due to its default 
effect7 making it easier for the family to take decisions in 
traumatic circumstances.8 For example, Germany, which has 
an opt-in program, has deceased organ donation rate of 10.4 -
per million population. In contrast, neighboring Austria, 
which has a society and economic development like that of 
Germany, follows an opt-out system has a higher rate of 
deceased organ donation rate of 24.8 per million 
population.9,10 A recent study on organ donation in Qatar’s 
household population showed that very few people are only 
registered for organ donation.11 At the same time, many peo-
ple had expressed their faith in the health care facility and were 
ready to take transplantation treatment in Qatar, if needed, 
instead of going abroad.11 Hence, we sought the public opi-
nion of the household population about organ donation regis-
tration in Qatar.

Materials and Methods
This is secondary data analyzed from a prospective 
cross-sectional survey on organ donation conducted on 
1044 household respondents in all the eight Qatar muni-
cipalities between October and November 2016.11 All 
municipalities were divided into small geographical 
areas called Primary Sampling Units (PSUs) having 75 
Households Qatari and 100 Households non-Qatari per 
PSU. A two-stage systematic random sampling design 
was used, selecting Primary Sampling Units (PSUs) at 
the first stage and a sample of households within each 
selected PSU at the second stage. Fourteen Qatari and 38 
non-Qatari PSUs were selected proportional to popula-
tion from the sampling frame. The survey was conducted 
among the household population by face-to-face inter-
views using a validated questionnaire based on Theory 
of Planned Behavior (TPB).12–14 A team consisting of 29 
bilingual female interviewers/research assistants and 
supervisors fluent in the relevant language and with 
experience socializing in the community and translating 

conducted the interviews. Quality control measures such 
as extensive training for the interviewers on the recruit-
ment process, explaining the questionnaire items, and 
data collection were applied to ensure consistency of 
the collected data. Face to face interview was conducted 
after the verbal consent of the participant to minimize 
the interference during the interview. The detailed 
description of data collection, calculation of domain 
indices, and coding of the domain items are described.11

Verbal Informed Consent
Verbal informed consent was obtained from study partici-
pants before the interview and was made available in rele-
vant languages. The consent was approved by the 
Institutional Review Board (IRB), HMC. The document 
was included a description of the research and its objectives, 
a statement clarifying the implications of the research sub-
ject’s confidentiality, information about how the subject can 
obtain answers to pertinent research questions, and 
a statement about the voluntary nature of study participation. 
The interviewer answered participants’ all questions regard-
ing the study before enrolling in the survey. Each interview 
had taken 30–45 minutes approximately. Declaration of 
Helsinki guidelines to conduct the prospective survey were 
followed. Ethical approval of the study was taken from the 
IRB (Ref. No. 14,227/14), Medical Research Center, HMC, 
Doha, Qatar.11

Sample Size
We assumed 50% (as no figure is available in Qatar about 
the general population for organ donation knowledge) of 
the population will know about the organ donation or will 
willing to donate with 5% absolute error keeping 95% C. 
I. and design effect 2 to avoid biases of clustering, sample 
size 768≈ 800 households would have been enough to 
enroll in the study. Sample size (n) was calculated using 
the formula, n= {Design effect*N(p(1−p)}/{d2/Z2 

1−α/2*(N 
−1)+p*(1−p)}, where N is Qatar general population eligi-
ble for organ donation, p is proportion of willingness to 
donate and d is 5% absolute error. Ensuring that the 
resulting sample should represent both Qatari and non- 
Qatari households, 1044 households surveyed between 
October–November 2016 were included in the study.

Statistical Methods
Frequency with percentages for categorical characteristics of 
demographic and general inquiry was calculated. Mean ± 
standard deviations for each domain index such as 
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knowledge, attitude, behavioral belief, normative belief, con-
trol belief, and intention were calculated after coding their 
items “1” and “0” for yes and no or correct and wrong 
response to the dichotomous questions and items having 
categories yes, no/don’t know, maybe in the questionnaire 
as 2, 0, 1 as well as five levels Likert scale “Strongly dis-
agree”, “Disagree”, “Neither agree nor disagree”, “Agree” 
and “Strongly agree” as “-2”, “-1”, “0”, “+1” and “+2”, 
respectively.12 The formula ∑(items response)/∑(highest 
values in the items) is used to calculate an individual index 
for each domain. The coded items were used to make quali-
tative data at par with quantitative so that further parametric 
statistical tools could be used. Domain indices being contin-
uous and normal distributed were compared using Student’s 
t-tests (unpaired) for opt-in vs opt-out groups whereas; chi- 
square tests were applied to see an association between the 
two for categorical variables gender, nationality, heard of 
organ donation, et cetera. Multivariate logistic regression 
was applied to important and significant variables at univari-
ate level (p≤0.10) for opt-out consent in comparison to opt-in 
consent. Adjusted ORs and 95% C.I. were presented in the 
table. C-statistics in the form of the area under the curve 
(AUC) and 95% C.I. were calculated to see how well the 
regression model was able to discriminate for opt-out con-
sent. Bootstrapping (re-sampling) method, introduced by 
Efron (1979), was used for calculating bias-corrected per-
centile intervals (BCa) using 200 re-samples to make 
a traditional multivariate regression model to realistic 
model for the population. Attitude level (prevalence (s)) 
was used for calculating pre-odds whereas; post odds had 
been performed using formula (pre-odds x Likelihood ratio 
for opt-out consent (LR+) from the regression model) for 
calculating various future/posterior probabilities at different 
attitude levels for opt-out consent. P-value ≤0.05 (two-tailed) 
was considered for a statistically significant level. SPSS 22.0 
statistical package was used for the analysis.15

Results
Out of 1044 survey participants, 724 (69.34%) participants 
aged 37.7±10.4 agreed to have an opt-out consent system 
of which 231 (29.4%) were Qatari citizens and 511 
(70.6%) were non-Qatari residents. Among the partici-
pants in the opt-out category, there were 353 (48.8%) 
males and 371 (51.2%) females. Most of them, 221 
(30.5%) were employed in government sectors and 340 
(47%) were having a household income below 10,000 
QAR/month. A majority of them 587 (81.1%) practiced 
Islam religion, 93 (12.8%) were Christians and only 44 

(6.1%) followed other religions such as Hinduism, 
Jainism, etc. About 580 (80.1%) participants were married 
and 275 (38%) had dependent ≥6 children. A majority, 376 
(51.9%) were having Diploma & Graduation degree. 
About 86.7% heard of organ donation but very few 
(3.2%) had attended an organ donation campaign. Only 
a few had registered for organ donation within (5.5%) and 
outside Qatar (3.5%); however, a higher number of parti-
cipants (28.9%) had donated either organ/blood, or tissue 
during their lifetime. Around 38.3% spent all their life in 
Qatar. A little above 56% agreed to provide family consent 
for organ donation. The detailed demographic and socio-
economic characteristics of the participants who opted for 
opt-in or opt-out consent system are given in Table 1.

Knowledge About Opt-Out Consent in 
Organ Donation
Seven hundred and twenty-four participants who opted for 
opt-out consent, 60.2% (436/724) were aware that organ 
donation was a transfer of organs or tissues from a dead 
body or a living donor to a patient. When asked about organs 
that could be donated, 83.1% suggested kidneys, 49.7% 
heart, 47.1% liver, 23.2% lungs, 19.3% pancreas, 16.7% 
intestine, 65.6% blood, 40.2% cornea, 19.1% skin, 15.3% 
bone and 26.2% bone marrow. About 47.2% knew that there 
is an organ donor registry in Qatar. Seventy-four percent 
knew that organ donation registration could be done at 18 
years and above while 10.6% opined organs could be 
donated at any age. When asked what death meant to the 
participants, 71% expressed that it meant no heartbeat and 
no breath; lesser number (18.1%) understood that death 
meant brain death with heart beating on a ventilator; 
10.5% individuals lacked clarity about death and 0.4% had 
differing views about death. Around 67.4% had knowledge 
that their religion allows organ donation. Only a few parti-
cipants knew someone who is either a family member 
(10.5%) or a friend (12.6%) or a colleague (1.4%) had 
donated organs or tissues while 74.5% did not know anyone 
donated organs or tissues during their lifetime. About 60.4% 
knew that part of the liver could be donated to their relatives 
during their lifetime and nearly 36.2% opined that this 
involved health risk. Eighty-seven percent knew that one 
of the two kidneys could be donated and 73.2% knew that it 
is safe. The majority of the participants were aware that 
Qatar’s organ donation policy prohibits buying and selling 
of organs (63.7%) and 61.2% were aware that it provides 
access to transplant facilities for all nationalities equally. 

Journal of Multidisciplinary Healthcare 2021:14                                                                           submit your manuscript | www.dovepress.com                                                                                                                                                                                                                       

DovePress                                                                                                                         
403

Dovepress                                                                                                                                                            Singh et al

http://www.dovepress.com
http://www.dovepress.com


Table 1 Demographic and Socioeconomic Characteristics of Survey Participants According to Opt-In and Opt-Out Consent for 
Organ Donation Registration

Variable Category Opt-In, 320 (%) Opt-Out, 724 (%) P value

Nationality Qatari 73(22.8) 231(29.4) 0.03
Non-Qatari 247(77.2) 511(70.6)

Age in years – 38.4±11.2 37.7±10.4 0.37

Gender Male 156(48.8) 353(48.8) 0.99
Female 164(51.2) 371(51.2)

Heard of Organ Donation Yes 264(82.5) 628(86.7) 0.07

Attended Organ Donation Campaign Yes 6(1.9) 23(3.2) 0.12

Register for Organ Donation Qatar 10(3.1) 40(5.5) 0.20
Outside Qatar 14(4.4) 25(3.5)

Not Registered 296(92.5) 659(91)

Donated any organ/blood/tissue Yes 94(29.4) 209(28.9) 0.87

Household income QR ≤10,000 69(21.6) 141(19.5) 0.20
QR 10,001–20,000 144(45) 340(47)

QR 20,001–30,000 51(15.9) 144(19.9)
QR > 30,001 56(17.5) 99(13.7)

Occupation Student 10(3.1) 46(6.4) 0.003
Home maker 100(31.3) 209(28.9)

Govt. employee 91(28.4) 221(30.5)

Non-Govt. employee 103(32.2) 202(27.9)
Self-employed 2(0.6) 30(4.1)

Retired 10(3.1) 13(1.8)
Unemployed 4(1.3) 3(0.4)

Religion Islam 251(78.4) 587(81.1) 0.44
Christianity 43(13.4) 93(12.8)

Others 26(8.1) 44(6.1)

Marital status Single 41(12.8) 120(16.6) 0.05
Married 260(81.3) 580(80.1)
Divorced 5(1.6) 11(1.5)

Widowed 14(4.4) 13(1.8)

Family consent for organ donation Yes 124(38.8) 408(56.4) 0.001
No 137(42.8) 198(27.3)

Not decided 59(18.4) 118(16.3)

All life in Qatar Yes 86(26.9) 277(38.3) 0.001
No 234(73.1) 447(61.7)

Education Up to primary 26(8.1) 58(8.0) 0.53
Secondary & higher secondary 88(28.9) 217(71.1)

Diploma & graduation 164(51.2) 376(51.9)
Post-graduate & above 42(36.5) 73(63.5)

Number of dependents ≤3 children 86(26.9) 212(29.3) 0.56
4–5 children 115(35.9) 237(32.7)

≥6 children 119(37.2) 275(38.0)
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Around 63.2% knew that donated organs from deceased 
donors were given to the first person on the waiting list 
regardless of nationality. Almost 62% were aware that the 
donor’s family is never pressurized for donation and 48.1% 
were only aware of the life-time health insurance given to 
living organ donors. Around 53.6% were aware that Qatar 
charity organization provided social support to deceased 
donor families if they require.

Attitudes Toward Opt-Out Consent in 
Organ Donation
Among the 724 participants who opted for opt-out consent, 
377 (52.1%) agreed that organ donation is a good thing to 
promote. Also, 57.5% agreed that registering as an organ 
donor could save somebody’s life. About 52.6% agreed to 
register as an organ donor if their family would not have any 
objection to allowing the donation of their organs at the time 
of their death. Similarly, a majority agreed to register as 
organ donors if they knew more about organ transplantation 
procedures (57%), the viewpoint of their religion about 
organ donation (59%), and information regarding where 
they could register (55%). The remaining people had no 
opinion or disagreement with these attitudes.

Behavioral, Normative and Control 
Beliefs Toward Opt-Out Consent in 
Organ Donation
Among the participants who opted for opt-out consent, 
53.3% (386/724) believed that organ donation whether liv-
ing or after death is going to have an impact on life after 
death in a good way and 55.2% believed that organ donation 
will be rewarded by God. Also, 57.6% believed that organ 
donation will increase if social support is provided to the 
family of the deceased regardless of whether they donate or 
not. Very few participants of those who opted for opt-out 
(5.2%) had the strong belief that doctors will not provide 
enough care if the patient is a registered organ donor and 

3.3% strongly believed that the organ retrieval process after 
death may cause body disfigurement. About 33.6% believed 
that they could not find many opportunities to register as an 
organ donor in Qatar while 43.4% believed otherwise. 
Majority of them believed that they were healthy to donate 
(52.6%), and their age is fit for donation (61.6%). Only very 
few (2.9%) worried that organ donation might leave them 
weak or disabled. They (44.3%) also believed that all their 
questions may get answers while registering for organ dona-
tion and operation procedures for obtaining organs are not 
discouraging (43%). The majority of them (57.7%) trusted 
the health care system in Qatar and did not have the opinion 
of going abroad for organ donation and transplantation. Of 
the few participants who had registered as organ donors in 
Qatar, 0.4% believed that the process of registering as an 
organ donor was time-consuming. Forty-six percent of them 
believed that the emotions of their family members will 
make them feel concerned while organs are being taken; 
however, they believed that they will take opinion to register 
as an organ donor from a family member (48.1%), my 
community (4.7%), religious leader (20.9%) and 
friend (5%).

Intentions to Opt-Out Consent in Organ 
Donation
Upon assessing willingness to register as an organ or 
tissue donor among the participants who opted for opt- 
out consent, 35.4% (256/724) participants showed interest 
in registering as an organ donor whereas 36.3% were not 
interested and 22.8% were in dilemma. The participants 
were willing to donate organs like kidneys (37.6%), blood 
(47.5%), heart (21.2%), eyes (21.3%), liver (18.9%), skin 
(15.1%), lungs (15.9%) and bone marrow (16.1%). Many 
participants (40.1%) have a trusted religious leader and 
would consider organ donation after discussing with them 
(36.1%) and if they are approached by an organization 
which they could trust (48.2%).

Table 2 Indices Comparison According to Opt-In and Opt-Out Consent for Organ Donation Registration

Variable Opt-In Mean ±SD Opt-Out Mean ±SD P value

Knowledge 0.45±0.17 0.47±0.15 0.06
Attitude 0.20±0.56 0.93±0.58 0.001

Behavioral belief 0.34±0.49 0.46±0.46 0.001

Normative belief 0.27±0.22 0.30±0.21 0.08
Control belief −0.24±0.52 −0.28±0.58 0.28

Intention 0.20±0.30 0.33±0.31 0.001
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Comparison of Six Domain Indices 
Between Participants Who Opted for 
Opt-Out and Opt-In Consents of Organ 
Donation
The indices knowledge, attitude, behavioral beliefs, norma-
tive beliefs, control beliefs, and intentions were compared 
between the participants who proposed for opt-out and opt- 
in consents (Table 2). Significant increase in attitudes (0.93 
± 0.58 Vs 0.20 ± 0.56), behavioral beliefs (0.46 ± 0.46 Vs 
0.34 ± 0.49) and intentions (0.33 ± 0.31 Vs 0.20 ± 0.30) 
were found in the participants who opted for opt-out in 
comparison to opt-in consents (p ≤ 0.001for all).

After adjusting statistical significant variables at univariate 
analysis, multivariate analysis showed that attitude index was 
associated with opt-out system (Adjusted OR: 16.7, 95% C. 
I.:10.6–26.3, p=0.001) whereas; knowledge index (Adjusted 
OR: 0.25, 95% C.I.: 0.07–0.83, p=0.03), behavioral beliefs 
(Adjusted OR: 0.35, 95% C.I.: 0.35–0.86, p=0.009) and inten-
tion indices (Adjusted OR: 0.42, 95% C.I.: 0.20–0.87, p=0.02) 
were associated with opt-in system for organ donation in Qatar 
(Table 3). Figure 1 shows that the regression model has 84% 
discriminate accuracy for opt-out consent in the study.

Bootstrap Multivariate Logistic 
Regression
Table 4 demonstrates the bootstrap estimated values for the 
population regarding the analysis of the study. The lower and 
upper posterior probabilities suggested that the actual effect 
size of attitude in the population was not so large but con-
sistent and significant from 2.37 to 3.35, after adjusting other 

important variables in the model advocating that the positive 
attitude towards organ donation is an important factor to 
improve the organ donation registration in the country.

Posterior Probability of an Individual 
According to Attitude Level
Table 5 shows the posterior probability of an individual 
according to attitude level in the study. If attitude level is 

Table 3 Multivariate Logistic Regression for Opt-Out Consent in Organ Donation Registration

Variable Category Adjusted OR 95% C.I. P value

Nationality Qatari 1.70 0.85–3.41 0.14

All life in Qatar Yes 1.30 0.68–2.46 0.44

Family Consent for organ donation No 1 – –
Yes 0.75 0.47–1.19 0.22

Not decided 0.64 0.37–1.11 0.11

Knowledge index – 0.25 0.07–0.83 0.03

Attitude index – 16.7 10.6–26.3 0.001

Behavioral belief index – 0.55 0.35–0.86 0.009

Normative belief index – 1.35 0.57–3.20 0.50

Intention index – 0.42 0.20–0.87 0.02

Figure 1 ROC curve showing discriminate accuracy for opt-out consent in the 
model.
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0.70 of an individual or 70% is in favor of a positive 
attitude towards organ donation, the chances of the indivi-
dual opting for opt-out consent become 0.97, stating that 
there is a 97% chance that the individual will consider opt- 
out consent. It also depicted that as an attitude level 
increased the lower and upper posterior probabilities in 
the population ie 0.85 to 0.89.

Discussion
From this survey, it was found that Qatar’s household 
population expressed opt-out consent as a “good way” to 
register people for organs donation. Most participants 
opted for an opt-out consent system than the opt-in con-
sent for organ donation. Previous studies have shown that 
opt-out consent policies are associated with higher organ 
donation rates.16,17 Mossialos et al indicated that countries 
with a presumed consent rule had respondents with 
a greater ability to donate both their organs and those of 
a relative.18 This is supported by another report which 
analyzed data from 24 countries and found that in areas 
with presumed consent laws, there was an 18% increase in 
organ donation rates.19,20

After the implementation of presumed consent, most 
European countries showed an increase in organ donation 
rates.17 The rate of organ donation in Austria multiplied 
fourfold since the presumed consent was made legal in 
1982.21 Likewise, in Spain, there was a massive increase 
in organ donation after the introduction of the Spanish 
Model. Organ donation rate has increased from 14.3 -
per million population (pmp) in 1989 to 33.6 pmp in 
1999, reflecting a 142% increase.22 Opt-out programs 
boost not only the long-term organ donation rate but also 
bring about immediate beneficial effects in some countries. 
The kidney transplant rate in Belgium increased by 86% 
after two years of implementation of presumed consent.7 

A similar increase in organ donation will benefit transplant 
patients globally, as 5000 people were waiting in the UK 
for kidney transplants in 2019.23 Following the introduc-
tion of the opt-out program in 2015, there was a rise in 
organ donors in Wales. Over the first six months following 
the introduction of the opt-out program, more than half of 
the transplanted organs (32 of 60) were donated from 
patients whose consent was presumed and could not have 
been obtained otherwise.24 On the other hand, Brazil has 
reported a decrease in organ donation rate after the 

Table 4 Bootstrap (200 Re-Sampling) Multivariate Logistic Regression

Variable Beta Coefficients Bias SE P value BCa 95% C.I.

Nationality (Qatari) −0.51 −0.04 0.355 0.14 −1.21 to 0.13
All life in Qatar (Yes) 0.25 −0.005 0.317 0.42 −0.32 to 0.85

Family Consent for organ donation (Yes) −0.29 −0.004 0.260 0.21 −0.72 to 0.17

Family Consent for organ donation (Not decided) −0.45 0.003 0.282 0.11 −0.96 to 0.10
Knowledge index −1.40 −0.014 0.635 0.03 −2.55 to 0.20

Attitude index 2.81 0.033 0.243 0.01 2.37 to 3.35

Behavioral belief index −0.60 −0.039 0.237 0.02 −1.07 to −0.26
Normative belief index 0.30 −0.003 0.493 0.55 −0.69 to 1.34

Intention index −0.87 0.036 0.367 0.01 −1.60 to −0.3
Constant 0.78 0.039 0.431 0.08 −0.29 to 1.86

Table 5 Individual Attitude Level and Posterior Probabilities for Opt-Out Consent

Before Bootstrap Posterior Probabilities of Opt-Out Consent in the Study

Attitude level 0.20 0.30 0.40 0.50 0.60 0.70 0.80 0.90

Pre-Odds 0.25 0.42 0.67 1.0 1.5 2.3 4.0 9.0
Post-Odds 4.18 7.0 11.2 16.7 25.0 38.4 66.8 150.3

Posterior Probability 0.80 0.88 0.92 0.95 0.96 0.97 0.99 0.993

After Bootstrap Lower and Upper Posterior Probabilities of Opt-Out Consent in the Population

Lower 0.37 0.50 0.62 0.70 0.78 0.85 0.90 0.96

Upper 0.45 0.58 0.69 0.77 0.84 0.89 0.93 0.97
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implementation of the presumed consent in 1998 where 
there were other factors such as lack of transplant coordi-
nation infrastructure, including a national waiting list and 
a cohesive mechanism for individuals to refuse to be 
donors impacted more to it. However, the adoption of the 
presumed consent program created a public panic in Brazil 
that ultimately repealed the presumed consent law within 
a year and reverted to an opt-in registration scheme for 
organ donation.25

More than half of the survey participants (52.1%) were 
of the view that it is good to promote organ donation. 
Also, 52.6% had the opinion that they would be able to 
register as an organ donor, if their parents did not have any 
objection at the time of their death to give consent to the 
procedure. Currently, family members’ refusal to donate 
a relative’s organs is a barrier to increasing the number of 
donors of organs worldwide.26 Previous studies suggest 
that people were far more willing to donate their organs 
than to give consent to the family.14 On the other hand, 
after the implementation of presumed consent in Wales, an 
increase in family consent from 44.4% in 2014 to 64.5% in 
2017 was observed.27 Often, the poor consenting of the 
family may be due to the family’s misunderstanding of 
their relative’s intention to donate their organs. It is there-
fore of utmost importance to address one’s intention to 
donate organs with their family and receive their approval, 
as becoming an organ donor is often determined by one’s 
relatives.28 A European survey identified the positive cor-
relation between discussions on organ donation with 
family and willingness to donate organs.18 Morgan et al 
stated that knowledge, attitude, and altruism are signifi-
cantly related to family discussions and therefore a donor 
card is signed.29 The quality of discussions between the 
potential donors and their families depends on how well 
the donors can address vital issues raised by family mem-
bers regarding organ donation.29 Therefore, the decision to 
communicate with family members depends on the level 
of knowledge and attitudes of potential donors as they 
require to clarify all the doubts of the family members 
regarding organ donation. In our study, nearly half of the 
participants (48%) were ready to take the opinion of the 
family members before registering as an organ donor that 
will probably have a positive impact on organ donation.

Our results showed a high attitude index for opt-out 
consent among participants and the results were consistent 
with the Theory of Planned Behavior where the attitudes 
of an individual towards a behavior influence the intention 
of a person to perform that behavior. The previous study 

demonstrated a positive attitude to one’s ability to donate 
organs30 while few studies showed the public’s adverse 
approach to organ donation.31

Also, for the first time in the world, we examined the 
framework for estimating the potential probability of opt- 
out consent on behalf of the population’s prevalent atti-
tude. We had already found an overall index of attitude 
amongst Qatar’s household population 0.70 ± 0.66 (70%). 
In the current study, we found that if an individual’s 
attitude rate is 0.70% or 70%, the individual’s chances of 
opting-out consent will be 0.97, meaning that there is 
a 97% chance that the individual would opt for an opting- 
out consent system. It also showed that the lower and 
upper posterior probabilities increased in population ie 
(0.85 to 0.89) as the rate of attitude increased. It is, there-
fore, necessary to maintain a high attitude towards organ 
donation among people, so that people can support 
a change from opt-in to an opt-out system in the current 
consent process that can optimize and promote organ 
donation and transplantation in the country.

However, few studies reported that the transition to an 
“opt-out” organ procurement scheme is not enough to 
resolve the crucial gap between demand for organs and 
supply.32–34 The effectiveness of the consent system for 
organ donation involves systematic and ongoing efforts to 
increase public awareness and to correct misconceptions.34 

Adequate knowledge and a positive attitude could play 
a key role in shaping the public opinion on consent process 
and thereby to become an organ donor. Hence, with the 
above-described model, the probabilities of willingness to 
register as an organ donor could be established by estimat-
ing people’s attitude.

Conclusion
The current survey findings suggest that a switch from an 
opt-in to an opt-out consent system may have the potential 
to increase organ donor registration, thereby increase in 
transplantation among patients saving human lives which 
could easily be achieved by increasing the attitude towards 
organ donation registration among people. The potential 
probability of an opt-out consent system among any popu-
lation could be estimated on behalf of that population’s 
prevalent attitude as indicated by Bootstrap posterior prob-
ability (s) in this study.

Limitations
The regression procedure for categorical dependent vari-
able do not have collinearity diagnostics. Hence, a linear 
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regression procedure for continuous dependent variable 
was used to diagnose collinearity between predictor vari-
ables of the model. Collinearity statistics in the form of 
variance inflation factor (VIF) were calculated. The VIFs 
were between 1.05 to 2.42, less than 5 for each indepen-
dent variable, and thus reducing the chance of collinearity 
in the model. Qatar population being unique in the world, 
the results of the study may not be appropriate to general-
ize for other populations.

Strength of the Study
The bootstrapping method was used to make a traditional 
multivariate regression model to realistic model for the 
population to predict posterior probabilities at different 
attitude levels (prevalence (s)) using pre-odds and post- 
odds. This method can be used for calculating posterior 
probabilities in similar epidemiological studies.
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