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Abstract Organ transplantation is generally an effective therapy for end-stage organ failure and kidney
transplantation is generally accepted as the most efficient and cost-effective treatment for ESRD. One of the major
challenges facing organ transplantation practice today is the shortage of organs for transplantation. Lack of adequate
knowledge amongst the public and the healthcare professionals concerning organ donation, transplantation and
outcomes of successful transplants may impact negatively on organ donation rate. Given the increasing number of
transplants in Nigeria, there is therefore the need to determine the level of awareness, knowledge of healthcare
workers and medical students about organ donation and transplantation and their disposition towards organ donation
and transplantation. A cross-sectional descriptive study of health workers and medical students at the University of
Port Harcourt Teaching Hospital was conducted using a structured investigator administered pre-tested questionnaire.
Descriptive statistics was employed using SPSS version 20.0. 286 participants responded giving a response rate of
97.9%. The mean age of the study population was 25.37+£9.35 years. Males were slightly more 145 (51.8%) and
highest educational attainment was tertiary for 269 (97.8%) of respondents. Most (96.1%) and 75.6% of the
respondents were aware of organ donation and transplantation, respectively. The common sources of information for
respondents were reading/news media (43.4%) and course of study (43.1%). Over 97% of respondents had correct
knowledge of the definition of organ donation and transplantation. Most respondents agreed that organs could be
obtained from both living (99.6%) and dying (84.4%) persons and 95.7% agreed that organ donors can remain
healthy after donation. A good proportion of respondents (79.1%) expressed willingness to donate an organ, mostly
for altruistic reasons; only 2.8% would be motivated by financial or material gains and 92.% would encourage organ
donation. Less than half (44.5%) of the respondents said their preferred organ recipient would be a brother, followed
by spouse (21.5%) and sister (21.1%). The level of awareness and knowledge of organ donation and transplantation
in this study population is very high and is matched by a very good attitude and willingness to donate an organ. This
is very encouraging considering the important role healthcare workers play in public health education.
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1. Introduction

The desire to replace a diseased tissue with a functioning
graft from a suitable donor remains fascinating today as in
early days of medicine when it was but a dream. It has
since developed into an effective therapy for end-stage
organ failure (ESOF).

A report from the World Health organization (WHO) shows
that about 66,000 kidneys, 21,000 livers and 6000 hearts
were transplanted globally in 2005 alone; making the

kidney the most commonly transplanted organ globally [1].

One of the major challenges facing organ transplantation
practice today despite the remarkable advances in
transplantation science, surgery and immunology is the
shortage of organs for transplantation, globally [2].
Awareness of organ donation has been found to be
directly proportional to education [3]. A healthcare
professional well educated in organ donation and
transplantation will be in good position to propagate this
knowledge to the general public, impacting positively on
the organ donation rate.

This may be more challenging in a country like Nigeria
where transplantation practice is still in its early stages
with no existing laws governing its practice, especially
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with very strong traditional beliefs and superstitions.
Reports from some parts of Nigeria show high levels of
knowledge about transplantation with low levels of
willingness to donate an organ [4,5,6].

With the high prevalence of chronic diseases [7],
chronic kidney disease (CKD) [8] as a good example, it is
expected that the need for organ transplantation will be
high. Given the increasing number of transplant centers in
Nigeria, there is therefore the need to determine the level
of awareness amongst health workers and medical students
about organ donation and transplantation and their
disposition towards organ donation and transplantation as
they will be important in propagating this knowledge to
the general public.

2. Methods

This is cross-sectional descriptive study involving
healthcare workers and medical students of the University
of Port Harcourt Teaching Hospital. Participants were
selected through consecutive sampling. Structured
investigator administered pre-tested questionnaire was
used in the survey to assess demographic characteristics of
the population and their knowledge and attitudes towards
organ donation and transplantation. Descriptive statistics
was employed using SPSS version 20.0. Results are
presented in tables and figures as mean +/- SD and
percentages.

3. Results

A total of 286 persons participated in the study, but
only 280 responded giving a response rate of 97.9%. The
mean age of the study population was 25.37+9.35 years.
Males were slightly more 145 (51.8%) in the study.
Christianity was the major religion for most participants
273 (96.8%), Muslims were 2 (0.7%), traditionalist 3
(1.1%) and others 4 (1.4%). Highest educational
attainment was tertiary for 269 (97.8%), secondary for 5
(1.8%) and primary for 1 (0.4%) of respondents.

Awareness of Organ Donation

Most (96.1%) of the respondents were aware of organ
donation (Figure 1).
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Figure 1. Awareness of organ donation

Awareness of Organ Transplantation
Most (75.6%) of the respondents were aware of organ
transplantation (Figure 2).
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Figure 2. Awareness of Organ Transplantation

Sources of information
The common sources of information for most respondents
were reading/news media and course of study (Figure 3).
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Figure 3. Sources of Information

Definitions of organ donation and transplantation

Most respondents (97.5%) agreed with the definition of
organ donation as a process whereby a healthy person
freely makes available his/her organ for transplant into
another person with organ failure. Similarly great majority
(97.9%) of the respondents agreed with the definition of
organ transplantation as a process of transfer of a healthy
organ from one person to another.

Awareness of body organs that can be donated and
transplanted

Majority of respondents are aware that the kidneys
(99.3%) and heart (83.0%) can be donated and used for
transplantation, while level of awareness for some other
organs are variably low as in Table 1.

Knowledge of paired organs of the human body

Respondents’ knowledge of the organs of the human
body that are paired were good, eyes (98.2%), lungs
(89.4%) and others as in Table 2.

Table 1. Organs that can be donated and transplanted

Responses (%0)
S/No Organs
Yes No Don’t Know
1 Skin 38.8 61.2 0
2 Eyes 43.0 57.0 0
3 Liver 63.3 36.7 0
4 Kidney 99.3 0.7 0
5 Brain 10.8 78.0 11.2
6 Pancreas 244 75.6 0
7 Heart 83.0 17.0 0
8 Lungs 65.0 35.0 0
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Table 2. The paired organs of the body

Responses (%0)
S/No Organs Yes No Don’t Know
1 Skin 3.5 95.2 1.3
2 Eyes 98.2 11 0.7
3 Liver 10.8 86.7 2.5
4 Brain 16.6 82.6 0.8
5 Pancreas 3.6 93.2 3.2
6 Heart 5.2 84.6 0
7 Lungs 89.4 9.1 1.6

Health of organ donors

Most (95.7%) of the respondents agreed that organ
donors can remain healthy after donation, 18.0% do not
agree with this while 2.5% do not know.

Sources of Organs for Transplant

Regarding sources of organs for transplantation, most
respondents agreed that organs could be obtained from
both living (99.6%) and dying (84.4%) persons, but 11.3%
said they did not know while 4.3% did not agree that
organs could be obtained from dying persons.

Mode of Obtaining Organs from Donors

Most (98.9%) of respondents agreed that organ
donation will require a surgical operation to obtain the
organ.

Willingness to donate an organ

A good proportion of respondents (79.1%) expressed
willingness to donate an organ for the benefit of someone
with end organ failure (Figure 4). In addition, most
(79.7%) will donate to save a loved one, 17.5% will
donate for humanitarian reasons while a minority (2.8%)
would be motivated by financial or material gains.
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Figure 4. Willingness to donate an organ

Preferred Organ Recipients

Less than half (44.5%) of the respondents said their
preferred organ recipient would be a brother, followed by
spouse (21.5%), sister (21.1%) and others (Figure 5).
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Figure 5. Preferred organ recipients

Reasons for encouraging or not encouraging organ
donation

92.9% of respondents would encourage organ donation
because it will help save lives. The other reasons include
religion (3.3%), that the remaining organ will still serve
the required function (2.4%) and because of the reward
that they would get (1.4%). Those respondents who would
not encourage others to donate reason that the decision to
donate is a very personal matter (80.0%) and that they
cannot tell others what to do (20.0%).

4. Discussion

This study examined the knowledge of organ donation
and transplantation amongst medical students and health
workers at the university of Port Harcourt and University
of Port Harcourt teaching hospital. The study population is
young, highly educated, mostly medical students and
Christians of diverse ethnicity.

The level of awareness of organ donation in this study
was very high, 96.1%. Much higher than values from
Kano (79.6%) [4], Enugu (79.4%) [5] and Lagos (60%)
[6]. This very high level of awareness was not surprising
considering that the respondents were medical students
and nurses, people involved with the health sector, unlike
the study in Kano which was amongst the general adult
population with a low level of education. Similarly, the
level of awareness of organ transplantation was very high,
96.1% and could be explained by the same reasons. Level
of awareness have been shown to be associated with
education by previous reports [9,10]. Reports of level of
awareness from other parts of the world indicate 76% in
Morocco [11], 96% in South Africa [12], Europe 60.1%
[13], and 86% in the United States of America [14].

Sources of information in this study were mostly from
reading/news media (43.4%) and course of study (43.1%).
Television was the most popular source of information
(27.0%) followed by internet/online resources (23.4%) in
one study [15] and 59.7% in another study [16] followed
by newspapers (44.7%) and 23.3% from a doctor. Both
studies were conducted amongst adults in a general
population in Pakistan different from the present study
which was amongst medical students and healthcare
workers in a Nigerian tertiary hospital. These findings
point to the great importance of electronic media for
knowledge and information dissemination in our today’s
world.

Regarding knowledge of organ donation and
transplantation most respondents in the present study
knew the correct definitions for organ donation and
transplantation, 97.5% and 97.9%, respectively. Also,
almost all respondents (99.3%) were aware of the kidney
as an organ that can be donated and transplanted while
only 89.4% knew that the heart can also be donated and
transplanted. These figures are higher than findings
amongst health care professionals in a university medical
centre in Ethiopia with adequate knowledge of 78.7% [17].
In a study of diverse healthcare workers in Nigeria, the
level of knowledge was lower with healthcare workers
responding correctly to 63.% of the questions testing
knowledge of kidney transplantation [18].
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Better awareness by respondents of kidneys as organ
for transplant compared to the heart is not surprising given
that there are more kidney transplants performed globally
compared to heart transplants. There were 121,678 people
waiting for lifesaving organ transplants in the U.S as of 1%
November, 2016. Of these, 100,791 were awaiting kidney
transplants [19]. In 2014, 17,107 kidney transplants took
place in the US. Of these, 11,570 came from deceased
donors and 5,537 came from living donors [19]. Kidney
transplant is even more popular as there are no heart or
liver transplant programs in Nigeria currently.

With respect to sources of organ for donation, 99.6%
were aware of living donors while only 84.4% were aware
of dying/cadaveric donors. The lack of cadaveric
transplant program in the country may partly explain this
lower level of knowledge of cadaveric donation compared
to living donation which is the only mode donation in the
country currently. This is contrary to the experience in
developed countries like the U.S where the majority of
transplants are from deceased donors [19].

Health of organ donors is another important issue
inquired of and 95.7% of respondents agreed that donors
can remain in good health post organ donation. This
certainly is restricted to living donors and of paired organs
like the kidney and it is quite reassuring that this
knowledge is very high. However, peri-operative mortality
after donor nephrectomy is approximately 3 per 10,000
cases, and major and minor peri-operative complications
defined by the Clavien system affect 3-6% and 22% of
donors, respectively [20]. Donor nephrectomy does not
appear to increase long-term mortality compared with
controls, nor to increase ESRD risk among white donors
but the likelihood of post-donation chronic kidney disease,
ESRD, and medical comorbidities such as hypertension
and diabetes are relatively higher among African
Americans and obese donors, but the impact of
uni-nephrectomy on the lifetime risks of adverse events
expected without nephrectomy in these sub-groups is not
yet defined [20]. With the increasing number of kidney
transplants in the country longitudinal studies of organ
donors should be conducted.

A high percentage of respondents (79.1%) in this study
will be willing to donate an organ and predominantly for
altruistic reasons (79.7% to save a loved one and 17.5%
for humanitarian reasons). Only 2.8% will be motivated
by financial or material reasons. The high percentage in
this study is similar to the high percentage of respondents
(79.1%) of adults in the general population in Kano [4]
willing to donate organs for transplant. The figures from
earlier studies in healthcare workers (50.7%) [18], Lagos
(30%) [6] and Enugu (33.6%) [5] in Nigeria were much
lower. The values from south Africa (8%) [12], morocco
(51.2 %) [21], Turkey (47%) [22], Pakistan (59.9%) [10],
India (58.0 %) [23] and China (49.8%) [24] were similarly
lower. The value in Europe was 60.1% [25] while in
Northwest Ohio, USA a higher value of over 96% [26]
was recorded.

In the present study only 2.8% of respondents cited
financial motivation or material considerations as reasons
for donation. The role of financial compensation in organ
donation is an area that is still evolving. The Declaration
of Istanbul defines organ transplant commercialism as
‘...a policy or practice in which an organ is treated as a

commaodity, including by being bought or sold or used for
material gain’ [27]. Although condemned by the
international community, organ trafficking, transplant
tourism, and commercial transplantation are likely to
continue especially in unregulated or poorly regulated
countries of the world. Transplantation being the most
effective and cost-efficient treatment for end-stage renal
disease (ESRD) [28] for example, with increasing
prevalence of ESRD and therefore demand for kidneys,
patient desperation is likely to ensue with some
succumbing to paying for organs.

Another very important issue is that of preferred
recipients of organs. About 44.5% of respondents will
donate to a brother compared to a spouse (21.5%) or sister
(21.1%). This is obviously related to the high premium
placed on the male child in our society. However, the
study in Kano reported that 48.9% will prefer to donate
organs to their parents and 21.3% to their children [4].

5. Conclusion

The level of awareness, knowledge of organ donation
and transplantation and willingness to donate an organ in
this population is very high. These findings are
encouraging considering the important role they can play
in improving public knowledge and opinion towards organ
donation. A study of the general population will help
provide insight into the level of awareness of organ
donation of people in this part of the country.

References

[1] Shimazono Y. The state of the international organ trade: A
provisional picture based on integration of available information.
Bull World Health Organ 2007; 85:901-80.

[2] United Network for Organ Sharing (UNOS). Available at
https://unos.org/data/transplant-trends/. Accessed April 3 2020.

[3] McGlade D, Pierscionek B. Can education alter attitudes,
behaviour and knowledge about organ donation? A pretest-post-
test study. BMJ Open 2013; 3: e003961.

[4] Niyasu Z, Abubakar IS, Lawan UM, Abubakar M, Adamu B.
Predictors of public attitude toward living organ donation in
Kano, northern Nigeria. Saudi J Kidney Dis Transpl. 2014; 25(1):
196-205.

[5] Okoye Ol, Maduka-Okafor FC, Eze BI. What does the medical
student know about eye donation/corneal transplant? The
University of Nigeria scenario. West Indian Med J 2010; 59: 41-4.

[6] Odusanya OO, Ladipo CO. Organ donation: Knowledge, attitudes
and practice in Lagos, Nigeria. Artif Organs 2006; 30: 626-9.

[71 Unachukwu CN, Agomuoh DI, Alasia DD. Pattern of non-
communicable diseases among medical admissions in Port
Harcourt, Nigeria. Niger J Clin Pract. 2008; 11(1): 14-17.

[8] Akinsola W, Odesanmi WO, Ogunniyi JO, Ladipo GO. Diseases
causing chronic renal failure in Nigerians--a prospective study of
100 cases. Afr J Med Med Sci. 1989; 18(2): 131-137.

[9] Haustein SV, Sellers MT. Factors associated with (un)willingness
to be an organ donor: Importance of public exposure and
knowledge. Clin Transplant 2004; 18: 193-200.

[10] Ashraf O, Ali S, Ali SA, et al. Attitude toward organ donation: A
Survey in Pakistan. Artif Organs 2005; 29: 899-905.

[11] Laouad I, Hbali G, Mouhoub R, Fadili W, Lisri M, Kaitouri Al.
Knowledge and attitudes of Moroccan haemodialysis patients
towards renal transplantation: Did we inform our patients enough?
Transplant Proc 2011; 43: 445-7.

[12] Sobnach S, Borkum M, Hofmann R, et al. Medical students’
knowledge about organ transplantation: A South African
perspective. Transplant Proc 2010; 42: 3368-71.



[13]

[14]

[15]

[16]

[17]

[18]

[19]
[20]

American Journal of Clinical Medicine Research 17

Sobnach S, Borkum M, Hofmann R, et al. Medical students’
knowledge about organ transplantation: A South African
perspective. Transplant Proc 2010; 42: 3368-71.

Saleem T, Ishaque S, Habib N, et al. Knowledge, attitudes and
practices survey on organ donation among a selected adult popular
tion of Pakistan. BMC Medl Ethics 2009; 10: 5.

Farah Khalid, Abdullah Bin Khalid, Danish Muneeb, Asma Shabir,
Daniya Fayyaz and Madiha Khan. Level of knowledge and
attitude regarding organ donation: a community-based study from
Karachi, Pakistan. BMC Res Notes 2019; 12: 309.

Taimur Saleem, Sidra Ishaque, Nida Habib, Syedda Saadia
Hussain, Areeba Jawed, Aamir Ali Khan, Muhammad Imran
Ahmad, Mian Omer Iftikhar, Hamza Pervez Mughal and Imtiaz
Jehan. Knowledge, attitudes and practices survey on organ
donation among a selected adult population of Pakistan. BMC
Medical Ethics 2009, 10: 5. http://www.biomedcentral.com/1472-
6939/10/5.

Asfaw Gerbi, Mekdes Bekele, Solomon Tesfaye, Getachew Chane,
Yohannes Markos. Knowledge, attitude, and willingness towards
cadaveric organ donation among Jimma University medical centre
health care professionals. Translational Research in Anatomy
2020; 18.

Okpere AN Anochie IC. Knowledge and Attitude of Healthcare
Workers towards Kidney Transplantation in Nigeria. Niger J Paed
2014; 41 (1): 48-53.

http://optn.transplant.hrsa.gov/.

Lentine KL, Patel A. Risks and outcomes of living donation.
Adv Chronic Kidney Dis. 2012; 19(4): 220-228.

[21]

[22]

[23]

[24]

[25]

[26]

[27]

[28]

El Hangouche AJ, Alaika O, Rkain H, Najdi A, Errguig L,
Doghmi N, Aboudrar S, Cherti M, Dakka T. Knowledge, attitudes,
and practice of organ donation in Morocco: A cross-sectional
survey. Saudi J Kidney Dis Transpl 2018; 29: 1358-65.

Colak M, Ersoy K, Haberal M, Gurdamar D, Gercek O. A
household study to determine attitudes and beliefs related to organ
transplantation and donation: A pilot study in Yapracik village,
Ankara Turkey. Transplant Proc 2008; 40: 29-33.

Sachdeva S, Sulania A, Dwivedi N. Knowledge, attitude, and
practices regarding organ donation among adult visitors in
a public hospital in Delhi, India. Indian J Transplant 2017; 11:
127-32.

Zhang L, Li Y, Zhou J, et al. Knowledge and willingness toward
living organ donation: A survey of three universities in Changsha,
Hunan Province, China. Transplant Proc 2007; 39: 1303-9.
Mossialos E, Costa-Font J, Rudisill C. Does organ donation
legislation affect individuals' willingness to donate their own or
their relative's organs? Evidence from European Union survey
data. BMC Health Serv Res 2008; 8: 48.

Sander SL, Miller BK. Public knowledge and attitudes regarding
organ and tissue donation: An analysis of the northwest Ohio
community. Patient Educ Couns 2005; 58: 154-63.

Participants in the International Summit on Transplant Tourism.
The Declaration of Istanbul on organ trafficking and transplant
tourism. Transplantation 2008; 86: 103-106.

Philip J. Held et al.. A Cost-Benefit Analysis of Government
Compensation of Kidney Donors, 16 AM. J. TRANSPLANT.
877 (2016); Jeremy R. Chapman, supra note 7, at 1357.

© The Author(s) 2020. This article is an open access article distributed under the terms and conditions of the Creative Commons
Attribution (CC BY) license (http://creativecommons.org/licenses/by/4.0/).



