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Objectives: To examine the knowledge and awareness
of brain death among the Saudi population and to
identify what is needed to improve awareness in this
community.

Methods: We conducted a cross-sectional study across
various regions of the Kingdom of Saudi Arabia from
July-December 2018. Data was collected from a
sample of the general population via a questionnaire,
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which obtained sociodemographic data and included
questions about assessments and guidelines for brain
death. We conducted descriptive statistics, as well
chi-square tests to compare between groups, with
statistical significance considered at p<0.05.

Results: We recruited 1244 participants with a
mean age of 27.17+9.84 (female: n=992; 79.7%,
male: n=252; 20.3%). Of these, 1208 (97.1%)
were Saudi, 444 (35.7%) were married and 800
(64.3%) were single. The majority had a university
degree (n=837; 67.3%), 676 (54.3%) were currently
students, approximately a third of whom were from
health specialties (n=393; 31.6%), and 192 (15.4%)
were unemployed. A mean score of knowledge of
5.53+2.61 was observed, equivalent to 42%. There
was a significant difference in total knowledge score
depending on marital status, region, and educational
level and specialization. In contrast, there was no
significant difference in knowledge depending on
gender, age, nationality, or place of work.

Conclusion: Our results suggest that Saudi Arabians
have little to moderate knowledge about brain death.
Education and work-based awareness programs
about brain death are needed, particularly regarding
prevention and causes.
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From the creation of the first human to the end of
the times, death is a great certainty and forms a
guaranteed part of human life, it is an inevitable end for
all things created from mankind to the animal kingdom
and from the smallest planet in the galaxy to the largest
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stars. For mankind the concept of brain death has been
a recent development in the last 50 or so years and the
understanding of this subject has been a controversial
matter for all medical practices across the globe.

There are many definitions of brain death, the most
common of which was provided in the 1980s by the
American Medical Association. They defined brain
death as either “irreversible cessation of circulatory
and respiratory functions, or irreversible cessation
of all functions of the entire brain, including the
brain stem”.! Brain death is determined according to
neurologic criteria. Specifically, the diagnostic criteria
include the loss of brainstem reflexes and the proof of
apnea, as well as coma.*® A patient with brain death
differs from a patient in a coma because in the latter
there is residual functioning of the brain stem, which
continues to control breathing. In contrast, brain death
is medically recognized as actual death.

The most common cause of brain death is an illness
such as a brain tumor, stroke, aneurysm, or anoxia.
Other common causes include accidental injuries from
a fall, gunshot ,or car accidents. Ancillary methods
commonly used to confirm the diagnosis of brain death
are cerebral angiography, electroencephalography,
transcranial doppler ultrasonography, and cerebral
scintigraphy.*>

The Saudi center for organ transplantation has
reported that since the start of organ donation from
1986-2016 that there have been 11866 cases of brain
death.® In 2016, 646 cases were reported at different
intensive care units across the Kingdom of Saudi Arabia.
In the last 5 years, a mean annual rate of 606 deaths of
individuals aged less than 40 years was reported, with
a ratio of men-women of 3:1. Among these, 45% of
cases were caused by head trauma and 55% by vascular
accidents.

Our research focuses on raising awareness in the
subject matter of brain death and in order to emphasize
the vital importance of organ donation. Organ donation
is critical in providing a means that can effectively give
an opportunity in improving human lives and to provide
a chance for healthier and improved living conditions.
There is a distinct lack of knowledge and information
about brain death amongst the Saudi population and
no real understanding exists to provide medical criteria
on the subject matter.”

The population does not have a clear and precise
concept of brain death and this concept is confused and
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compared with the deep coma state. Our aims are to
investigate and conduct analysis in the following area;
to understand how much knowledge and awareness of
brain death among a large representative sample of the
population of the Kingdom of Saudi Arabia exists. If
the darta highlights that such knowledge exists and is
understood, then perhapsis impact as people will know
that a patient has died and as such will not need to
remain or be kept alive using medical equipment and
hence, it would follow on that a financial burden does
not have to be borne as the medical equipment is not
required and will not increase a patient’s lifespan as a
person is clinically dead in the matter of brain death.
Similarly the financial cost savings for hospitals and
medical centers as the medical equipment will not be
required.

Methods. Study design. We conducted a cross-
sectional study to assess knowledge and awareness of
brain death among the general population of kingdom
of Saudi Arabia. We recruited 1244 participants to
complete a questionnaire either online or during an
interview between July-December 2018. We compared
knowledge and awareness of brain death between
groups based on demographics namely, age, gender, and
education level).

The study protocol was approved by the research
ethics committee at Taif University in Taif, Kingdom of
Saudi Arabia (application number: 39-36-0046). Prior
to data collection, all participants were informed about
the nature of the study and that their participation
was voluntary. Subsequently, electronic consent was
obtained from those who agreed to participate. All
included participants were over 15 years old.

Questionnaire. All of the respondents provide an
answer to each of the questions in the questionnaire.
There are no available validated Arabic brain death
questionnaires. Therefore, we used items from validated
assessments of coma to create a questionnaire that
was translated from English to Arabic. The survey
included 2 parts; the first part included questions to
obtain sociodemographic data (age, gender, marital
status, nationality, residential region, education level,
employment, and educational specialty); the second
part included components of the Glasgow coma scale
(GCS) and the FOUR score scale, which are diagnostic
tools for coma. Specifically, we asked about the most
prominent signs of brain death from the perspective of
the GCS and FOUR score.®’ This included response to
any stimulus, response of the patient to light, reaction to
pain, eyes moving when head is moved, and breathing
without a ventilator.
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Moreover, we included items based on the update of
the American academy of neurology (AAN) guideline
for determining brain death in adults.” The principles
for this guideline were derived from the definition of
brain death provided by the Uniform Determination
of Death Act (UDDA). The UDDA-derived principles
define the essential elements needed to determine brain
death. Accordingly, we asked participants about criteria
required to determine cessation of all functions of the
entire brain, including the brain stem. Such criteria
included the presence of unresponsive coma, absence of
brainstem reflexes, and absence of respiratory drive after
a CO, challenge. In addition, loss of brain function
must be irreversible (namely, the state cannot be cured).

Although these criteria have been laid out in the
AAN guidelines, a lack of evidence means that clinicians
must exercise considerable judgment when applying
the criteria in specific circumstances. Therefore, we
also asked about which physician is authorized to
give a reliable diagnosis of brain death and whether
respondents consider it a reliable diagnosis or not.
Moreover, to confirm that cessation of brain function
is irreversible, physicians must determine the cause of
coma, exclude differential diagnoses that may mimic
brain death, and observe the patient for a period of time
to exclude the possibility of recovery. We also asked
about the most common causes of brain death. Anyone
can complete our survey, there was no special criteria
for participant.

Several tests are used to confirm a diagnosis of
brain death. Important tests used to confirm diagnosis
include the apnea and ancillary tests (only one needs
to be performed), which are conducted only if clinical
examination cannot be sufficiently performed due to
patient factors. Further tests must be used if apnea testing
cannot be completed, including cerebral angiogram,
Tc-hexamethylpropylene amine oxime single-photon
emission computed tomography (HMPAO SPECT),
electroencephalography ~ (EEG), and  transcranial
doppler ultrasound (TCD). Furthermore, within the
questionnaire, we used concepts of brain death derived
from studies by Yousefi et al,> and Nowaka et al.>!

Questionnaire scoring. To measure awareness, we
asked 8 questions derived from items in the GCS,
FOUR score and AAN guideline.”®? If the participant
chose the correct answer, they scored a point. If they
chose the wrong answer, no points were gained. We
have given 12.5 for each question when the participant
answered correctly as a coeflicient of calculating. We
developed this way in calculation for this study and it
was made by used validated assessment (GCS, FOUR
scores and AAN guideline).
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Data collection. The translated questionnaire was
administered by trained medical students via interviews
with the general public in malls, hospitals, primary
healthcare centers, universities, and schools. Moreover,
the questionnaire was available online (https://goo.
gl/forms/UEqrtEMbmnzyXKilR2), and was shared
through social media applications such as WhatsApp,
Telegram, Twitter, Facebook, and Instagram.

Data analysis. Data was entered into Microsoft
Excel 2010 when collected and subsequently coded for
analysis with Statistical Package for the Social Science
(SPSS) Version 21.0 (IBM Corp, Armonk, NY, USA).
We initially conducted descriptive statistics, before
using chi-square tests to compare between groups. A
<0.05 was considered significant.

Results. Most respondents had received information
regarding brain death from social media or the internet
(n=660; 53.1%), with the next most common sources
being television (n=175; 14.1%), and books (n=142;
11.4%) (Table 1). Moreover, most respondents did
not have a history of brain death among their relatives
(n=823; 66.2%).

Table 2 presents the questions regarding definitions
of brain death that we asked participants. We observed
that 957 (76.9%) answered correctly that brain death
is an irreversible loss of brain function, 278 (22.3%)
believed that brain death is a reversible loss of brain
function, and only 9 (0.7%) said that brain death is
loss of heart function. About 24% of respondents had
no idea about the cause(s) of brain death. However, the
remaining 76% identified road traffic accidents, heart
attacks, and strokes as causes of brain death.

We found that 835 respondents (67.1%) correctly
agreed that brain dead patients can donate their organs,
while 144 (11.6%) said they could not, and 265
(21.3%) did not know whether brain dead patients
can donate organs. Only 264 respondents (21.1%)
incorrectly responded that brain dead patients can be
cured, 539 (43.3%) said it cannot be cured, and 443
(35.6%) did not know whether a brain dead patient
could be cured. Only 26% of respondents thought that
brain death was real death. Nonetheless, the majority of
respondents (79.3%) agreed that brain death is different
from a coma.

In terms of the signs of brain death, the highest
number of respondents identified that the patient does
not breathe without a ventilator (n=551; 44.4%) and
that the patient does not show any reaction to pain
(n=411; 33.1%).

Only 184 respondents (14.8%) knew that a
neurologist is the clinician capable of determining brain

Neurosciences 2019; Vol. 24 (3) 209



Knowledge and awareness of brain death ... A/Qahtani & Mahfouz

Table 1 - Socio-demographic information of the participants (N=1244).

Variables n (%)
Gender
Female 992 (79.7)
Male 252 (20.3)
Age (mean+SD) 27.17+9.84
Nationality
Saudi 1208 (97.1)
Non-Saudi 36 (2.9)
Marital status
Single 800 (64.3)
Married 444 (35.7)
Region
Northern 50 (4)
Southern 133 (16)
Eastern 136 (10.9)
Central 288 (23.2)
Western 571 (45.9)
Educational level
Elementary school 1(0.1)
Middle school 24 (1.9)
High school 220 (17.7)
Diploma 55 (4.4)
University stage 837 (67.3)
PhD 43 (3.5)
MA 64 (5.1)
Specialization for university stage of higher
Health specialties 393 (31.6)
Scientific studies 23 (2.3)
Computer science 50 (4)
Natural sciences 166 (13.3)
Humanities and Literary Studies 310 (24.9)
Other 103 (8.3)
Place of work
Students 676 (54.3)
Doctor 41 (3.3)
Teacher 168 (13.5)
Engineer 12 (1)
Pilot 3(0.2)
Military 39 (3.1)
Distance working 3(0.2)
Free worker 21(1.7)
Work in public transport 3(0.2)
Non-worker 192 (15.4)
Others 86 (6.9)

death. Moreover, when we asked “Do you consider
brain death to be a reliable diagnosis?” 431 participants
(34.6%) responded ‘yes, while a similar number
responded ‘I don't know’.

The mean knowledge score was 5.53+2.61. Table 3
shows differences in total knowledge scores between
groups. The results suggest a significant difference in
total knowledge score depending on marital status,
region, educational level, and higher education
specialization. Higher scores were observed in those who
are single (5.85) than in married respondents (4.96),
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(p=0.01), in those living in central regions than in other
regions (p=0.01), in those educated to university level
than in those with other educational levels (p=0.019),
and in those within health specialties compared with
other specialties (»p=0.001). In contrast, there were no
significant differences in knowledge scores based on
gender, age, nationality, and place of work.

We conducted a chi-square test to assess associations
of knowledge of brain death with both educational
specialization and workplace. The results suggest
that physicians and health practitioners have more
knowledge than other participants for each question
(p<0.001). Most felt they did not need more information
to understand brain death (Figure 1). Moreover, 1108
participants (89.1%) would have liked to have more
information about brain death (Figure 2), especially
regarding the prevention and causes of brain death.

Discussion. There is limited public understanding
of brain death, which can have several deleterious effects,
including influencing organ donation. Therefore, in
this study, we aimed to assess the current knowledge of
brain death among the general population of Kingdom
of Saudi Arabia. Most previous studies have not focused
specifically on awareness of brain death, but rather
its association with knowledge, attitudes and practice
(KAP) regarding organ donation.

Moreover, there was no available validated Arabic
questionnaire about brain death for use in this study.
Therefore, we designed a questionnaire based on
validated assessments that was subsequently translated
from English to Arabic. We based our questionnaire
on the summary of the AAN guideline and 2 other
internationally approved assessments (the GCS and
FOUR score). Our results suggested a mean knowledge
score of 5.53+2.61, which was almost equivalent to
42%. This suggests that the general public in Kingdom
of Saudi Arabia have little-moderate knowledge about
brain death. This is similar to knowledge levels reported
previously, in which just under half of surveyed men
and women had sufficient awareness of organ donation
and brain death.! However, it is in contrast with 2 other
studies conducted in Turkey and Iran which reported
poor awareness and a need to improve knowledge of
brain death and organ donation.">"

Several studies of awareness of organ donation
and brain death have been conducted in Kingdom of
Saudi Arabia with university students, secondary school
students in the south and in Al-Ahsa.”'*" Knowledge
of brain death has been reported to be inadequate,
and these studies have highlighted the importance of
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Table 2 - Responses of participants to questions testing their knowledge
of brain death (N=1244).

Variables n (%)
Brain death is
Stopping of heart 9(0.7)
Reversible stopping in brain function 278 (22.3)
Irreversible stopping in brain function* 957 (76.9)
What do you think causes brain death?
Correct answers include: stroke\road traffic accident\ 945 (76)
heart attack\tumors
I don’t know 299 (24)
Can brain dead patients donate all their organs?
Yes* 835 (67.1)
No 144 (11.6)
I don’t know 265 (21.3)
Can brain death be cured?
Yes 264 (21.1)
No* 539 (43.3)
I don’t know 441 (35.6)
Do you think brain death is real death?
Yes* 334 (26.8)
No 691 (55.5)
I don’t know 219 (17.6)
Is brain death different from a coma?
Yes* 987 (79.3)
No 90 (7.2)
I don’t know 167 (13.4)
What are the signs of brain death? (choose more than one answer)
Patient do not respond to light* 396 (31.9)
Patient does not show any reaction to pain* 411 (33.1)
Eyes do not move when head is moved* 232 (18.7)
Patient does not breathe without a ventilator® 551 (44.4)
Patient can respond to light 26 (2.1)
Patient shows reaction to pain 24 (1.9)
Patient can breathe without a ventilator 23 (1.9)
I don’t know 370 (29.8)
All the above 48 (3.9)
Which of the following can determine brain death?
Neurologist* 184 (14.8)
Neurosurgeon 44 (3.5)
Religious scholar 1(0.1)
Both neurologist and neurosurgeon 848 (68.2)
All the above 81 (6.5)
I don’t know 86 (3.9)
Do you consider brain death to be a reliable diagnosis?
Yes 431 (34.6)
No, the brain death criteria are disputable and can be 246 (19.8)
misinterpreted
No, medical staff may lack appropriate knowledge 136 (10.9)
I don’t know 431 (34.6)

*Correct answer

increasing awareness of brain death to improve the
knowledge among Saudi people.

We observed that 76.9% of participants knew
the concept of brain death, which is higher than
that reported by Febrero et al'® in which only 38%
understood the concept of brain death. However, this
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Table 3 - Significant relationships between knowledge scores and
demographic variables.

Variables n  MeanzSD 95% CI  P-value
Marital status

Single 800 5.85+2.56) 5.67-6.03 0.001

Married 444 496£2.62) 4.72-521 <
Region

Northern 50  5.04+2.67 4.28-5.80

Southern 199  5.01+2.41 4.68-5.35

Central 288 5.79+2.65 5.49-6.11 0.01

Eastern 136 5.54+2.45 5.13-5.96

Western 571  5.62+2.68 5.41-5.84
Education level

Elementary school 1 N/A N/A

Middle school 24 5+2.16 5-2.16

High school 220 5.16£2.45 5.16-2.45

Diploma 55  4.98+2.76 4.98-2.76 0.019

Undergraduate 837 5.73+2.62 5.73-2.62

Masters 64  5.06£2.6  5.06-2.6

Doctorate 43 5.3443.5  5.34-3.5
University or higher degree specialization

Other 103 4.91+2.38 4.45-5.38

Health specialties 393  6.83+2.38 6.60-7.08

Scientific studies 29 5.86£2.5 4.90-6.82

Computer science 50  5.26+2.35 4.60-5.93 <0.001

Humanities and literary studies 310 4.9+2.66  4.61-5.20

Natural sciences 166 4.82+2.48 4.49-5.25

Not in college 193 5.53+2.61 4.49-5.16

SD - standard deviation, CI - confidence intervals.

figure is lower than that in the AL-Ahsa study (84.6%).”
We also observed that 21% of participants thought that
a brain dead patient could be cured. This is slightly less
than the figure of 22.5% reported by Bshabshe et al.'
In contrast, the majority of participants in a study by
Bormand et al'” believed that rebirth after brain death
could be possible.

We also observed that 67.1% of participants were
aware that a brain dead patient can donate his/her
organs compared with 60.7% in the Al-Ahsa study.”
Meanwhile, more than the half of participants in our
study consider brain death as real death, and 79.3%
noted that there is a difference between brain death and
coma.

We observed that some demographic variables
influenced the knowledge scores of participants. For
example, single individuals (5.85) had significantly
higher scores than did married participants (4.96),
(p=0.01), (Table 3). This may possibly be due to the
higher number of single participants than married
participants in our sample (making up 64.3% of
respondents). We also observed that respondents from
central regions had the highest mean knowledge score
compared with the other regions (5.79+2.65; p=0.01),

Neurosciences 2019; Vol. 24 (3) 211
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Do you think you have enough information to understand and know
brain death?

Other Free Distance public Student
P- Value < 0.001 Worker working transpor
t
WmYes 17 3 1 0 177
ENo 49 15 1 3 253
®|donY know 20 3 1 0 246

doctor Pilot soldier Non Teacher Enginee
worker r
26 3 7 20 28 3
7 0 22 106 107 8
8 0 10 66 33 1

Figure 1 - Significant relationships between a participant’s workplace and having enough information about brain death.

Do you want more information about brain
death?

HYes

"No

Figure 2 - Response of participants in need to BD additional information.

What would you like to know more about brain
death in the future?

Other
What is the brain death ?

How to diagnose them

The fate of brain death patients
The causes
How Does Brain Death Happen
How to prevent brain death

fEEEE—— )
P ;::
P o
P
P
———————

0 100 200 300 400 500 600 700 800

Figure 3 - Numbers of participants who would like more information
about brain death.
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(Table 3). This was despite the fact that the largest
proportion of participants were from the Western
region (45.9%), but this was applicable with the Saudi
Ministry of Health Annual statistical book 2017, which
shows the highest numbers of Hospitals, beds including
the specialty beds (intensive care and neurology),
resources, and total manpower in the central region of
Kingdom of Saudi Arabja.'®

Finally, as might be expected, those with a
university degree had the highest mean knowledge
score (5.73+2.62; p=0.019). Moreover, physicians and
health practitioners had the highest knowledge scores
compared with other specializations (p<0.001). They
are more likely to have encountered brain death or to
have studied the concept, meaning that they do not
need additional information about brain death due to
the nature of their specialties. There were no significant
relationships between knowledge scores and the other
sociodemographic variables (namely, gender, age, and
place of work).

The strengths of our study include the large sample,
the coverage of all regions in Kingdom of Saudi Arabia,
and the use of a validated Arabic questionnaire based on
the GCS, FOUR score, and AAN guideline.

Limitations. the study is subject to some limitations,
including the fact thata higher proportion of participants
were female (79.7%), and a low proportion were
younger (9.1%), while a large proportion were from
the Western region (45.9%). These proportions suggest
that the sample may not be completely representative
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of the general population. Indeed, future studies should
attempt to recruit participants from different regions
of the country in equal proportions for more accurate
results and can be generalized in all of the community.
As will be noted, the number of women participating
in the questionnaire is very huge compared to men and
may be due to the time when the sample was collected
or perhaps its location and this may be considered a
kind of potential bias.

In conclusion, our results suggest that among the
general population of Kingdom of Saudi Arabia there
is little-moderate knowledge of brain death. Therefore,
we suggest that awareness of brain death in the Saudi
population could be improved by using various mass
media resources. Moreover, education and work-based
awareness programs about brain death are needed,
particularly regarding prevention and causes.
Acknowledgements. 7 authors  grarefully
acknowledge editage (https:/fwww.editage.com) for English language
editing.

References

1. MedicineNet. Medical definition of death [Internet].
[Accessed 21 September 2018]. Available from: https://www.
medicinenet.com/script/main/art.asp?articlekey=33438

2. Yousefi H, Roshani A, Nazari E Experiences of the families
concerning organ donation of a family member with brain
death. fran J Nurs Midwifery Res 2014; 19: 323-330.

3. Kansal A, Chatterjee S, Rana MH, Lee YS, Freebairn R. Is my
patient really brain dead? Criz Care Shock 2016; 19: 83-85.

4. Dwyer R, Motherway C, Phelan D. Diagnosis of Brain Death
in adults; Guidelines [Internet]. Intensive Care Society of
Ireland; 2016 [Accessed 21 September 2018]. Available from:
https://www.anaesthesia.ie/attachments/article/92/ICS1%20
Guidelines%20MAY10.pdf

5. Wijdicks EFE, Varelas PN, Gronseth GS, Greer DM. Evidence-
based guideline update: determining brain death in adults:
report of the Quality Standards Subcommittee of the American
Academy of Neurology. Neurology 2010; 74: 1911-1918.

6. Saudi Center for Organ Transplantation. Annual Report 2016
[Internet]. Saudi Center for Organ Transplantation; 2016
[Accessed 21 September 2018]. Available from: http://www.
scot.gov.sa/webb/Reports/112lang=En

WWW.NSsj.org.sa

7. Aldhafar A, Arafa S. Knowledge and awareness of organ
donation and brain death among the population in Al-Ahsa,
Saudi Arabia. J Adv Med Med Res 2017; 23: 1-6.

8. The Glasgow Coma Scale (GCS) Available from: http://www.
glasgowcomascale.org [Accessed 21st September 2018]. 1.
GCS. Assessment of Glasgow Coma Scale [Internet]. 1979
[Accessed 21 September 2018]. Available from: hetps://www.
glasgowcomascale.org/

9. Wijdicks EF, Bamlet WR, Maramattom BV, Manno EM,
McClelland RL. Validation of a new coma scale: The FOUR
score. Ann Neurol 2005; 58: 585-593.

10. Nowak E, Pfitzner R, Kozlik P, Kozynacka A, Durajski L,
Wasilewski G, et al. Brain death versus irreversible cardiac
arrest--the background and consequences of young people’s
opinions on stating death in Polish transplantology. Transplant
Proc 2014; 46: 2530-2534.

11. Zohoor A, Piri Z. Attitudes of Physicians and Nurses of
Intensive Care Units to Organ Transplantation with Brain
Dead in the Hospitals Affiliated with Iran University of
Medical Sciences(Tehran-2003). RJMS 2004; 11: 97-105.

12. Kocaay AE Celik SU, Eker T, Oksuz NE, Akyol C, Tuzuner
A. Brain Death and Organ Donation: Knowledge, Awareness,
and Attitudes of Medical, Law, Divinity, Nursing, and
Communication Students. Transplant Proc 2015; 47:
1244-1248.

13. Hejazi SS, Nikbakht S, Jouybari L, Abadi MH, Davoodi D,
Azizi TH, et al. Knowledge and attitudes toward brain death
and organ donation in Bojnurd. Electron Physician 2017; 9:
4746-4752.

14. Al Bshabshe AA, Wani JI, Rangreze I, Asiry MA, Mansour H,
Ahmed AG, et al. Orientation of university students about
brain-death and organ donation: A cross-sectional study. Saudi
J Kidney Dis Transpl 2016; 27: 966-970.

15. Al Bshabshe AA, Al-Ghamdi BA, Habash S, Al-Harthi M,
Dwaima M, Wani JI. Secondary School Students’ Orientation
Toward Brain Death and Organ Donation in Southern Region
of Saudi Arabia. Transplant Proc 2018; 50: 2950-2952.

16. Febrero B, Rios A, Martinez-Alarcén L, Lépez-Navas A,
Sénchez ], Ramis G, et al. Knowledge of the brain death
concept among adolescents in southeast Spain. Transplant
Proc 2013; 45: 3586-3588.

17. Bormand MA, Asghari F. Do Tehran citizens agree with organ
donation from a brain-dead family member? ijme 2011;
5:51-58.

18. MOH. Annual statistical book [Internet]. Ministry of
Health; 2017 [2019]. Available from: https://www.moh.
gov.sa/en/Ministry/Statistics/book/Documents/ ANNUAL-
STATISTICAL-BOOK-1438H.pdf

Neurosciences 2019; Vol. 24 (3) 213



