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Abstract: The growing shortage in human organs has raised serious

concerns. To address this problem, we examine in this article the

association between demographic and socioeconomic factors, and

respondents’ willingness to donate cadaveric organs using a large

survey of Malaysian adults aged 18 years and above.

A convenience sampling method was used to extract information

from a total of 10,350 participants from Metropolitan Kuala Lumpur

over the period of April 2, 2013 to February 29, 2014. In addition to

analyzing the data using incidence of willingness to donate by

demographic and socioeconomic factors, we carried out logistic

regression analysis to estimate the odds ratio of respondents’

willingness to become cadaveric organ donors controlling for age.

About less than a third of the participants pledged to donate their

organs upon death with women (35.6%) showing a higher incidence

compared with men (33.2%). The Chinese (35.7%) and Malays

(35.0%) pledged to contribute more than the Indians (31.6%) and the

logistic regressions show that Malays (adjusted odds ration [OR]

¼ 1.18) and Chinese (adjusted OR¼ 1.21) are more likely to donate

than Indians (reference group). The results by religion were

significant among Muslims and Hindus but not Buddhists. The

likelihood of Muslims donating was the lowest (adjusted OR¼ 0.26).

Income was also highly significant but the relationship with

willingness to donate was negative. Against tertiary education, all

other occupations were significant. However, the respondents with

primary education enjoyed the highest adjusted OR (5.46) whereas

that of secondary (0.48) and higher secondary (0.83) education was

low. Among occupations (against supervisory, clerical, and direct

workers), it was significant only among the unemployed and

managers with adjusted OR of 1.50 and 1.58, respectively.

Sex, education, ethnicity, religion, and income are important

demographic and socioeconomic influences on the likelihood of

Malaysians willing to become cadaveric organ donors. The Malay-

sian evidence suggests that awareness programs should be targeted at

men, Muslims, Hindus, Malays, and the rich more than the others.

(Medicine 93(23):e126)

Abbreviations: CI = confidence interval, OR = odds ratio,

WHO = World Health Organization.

INTRODUCTION

Efforts by governments to increase organ donation in
several countries have borne little results.1 Cadaveric

organ donations (that refer to harvest of organs from
deceased donors and their transfer to recipients) only came
to 0.5 persons/million people in Malaysia in 2012.2 Also, the
waiting list for kidney transplants in Malaysia, for example,
rose from 5542 in 1999 to 15,489 in 2012.3

Understandably, the deficit in the supply of human organs
for transplantation prompted the Malaysian government to
explore various initiatives, including the launching of a policy
on unrelated living organ donation in 2007 to address the
shortage (Article 6.2.3),4 which was strengthened in 2011 by
making the procedures more specific.5 However, this article
focuses on only cadaveric organ donations in light of the
concerns over the dangers faced by living donors, which have
been raised by the World Health Organization (WHO),
including international organ trafficking and medical tourism.
For these reasons, the WHO has discouraged the pursuit of
living donations and instead called for the maximization of the
therapeutic potential of cadaveric donations.6,7

Although there are important initiatives calling for
greater awareness creation to encourage people to become
cadaveric donors,6 existing works targeting the demographic
socioeconomic background of potential donors lack consen-
sus. Some studies show that the Chinese, both in the
mainland and abroad–influenced by Confucian, Buddhist,
Daoist, and other spiritual values–are generally unwilling to
donate organs.8–10 Studies comparing donor conduct of
blacks and whites on willingness to donate present contradic-
tory results: 1 study found statistically significant difference
by age but not by ethnicity,11 whereas another found
ethnicity, religion, and sex to be important.1 Although some
studies reported that Asians are less reluctant to be donors
than whites, another study reported that the Chinese (57.0%)
have pledged most to be organ donors followed by Indians
(22.0%), Malays (11.4%), and other ethnic minorities (2.7%).
This study also reported the breakdown by ethnicity among
actual donors: Chinese 57%, Indians 33%, and Malays 7%.
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Using a sample of 105 respondents, a study on Malaysia
showed that Chinese Buddhists are encouraged by their
religion to donate whereas Malay Muslims and Indian
Hindus are prohibited by their religions to donate organs.12

There is also a lack of consensus on the influence of the
socioeconomic variables of education and income on the willing-
ness to donate cadaveric organs. One study on Malaysia and
another on Europe found education to be positively correlated
with willingness to donate.13,14 However, another study did not
find any statistical link between education and the willingness to
donate.15 Although 1 study showed an inverse relationship
between income and willingness to donate in the United
Kingdom,16 another study reported the opposite in Canada.17

The focus on only cadaveric rather than living donors is
particularly important because the Oviedo Declaration, the
Strasbourg Protocol, and the Istanbul Declaration prohibit
financial compensation as they could lead to the exploitation
of the poor through international trafficking in human organs.6

The multiethnic and multireligious population of
Malaysia provides an excellent example to reexamine the
hypothesis that sex, ethnicity, and religion on the one hand
and education and income on the other hand may have a
strong influence over the willingness of people to donate
cadaveric organs. The findings may generate strong policy
implications to ameliorate the problem of growing deficit
between demand and delivery of human organs.

MATERIALS AND METHODS
Following a request by the head of the organ transplant unit

at the Ministry of Health in Malaysia to expand the register of
Malaysians willing to donate their organs upon death, we
applied for a grant to support this cause with the intention of
expanding it to cover the whole country after learning from this
experience. One of the conditions of the grant was for us to
publish articles in high impact journals, and hence, this article.
The study uses a survey from the Federal Territory of Kuala
Lumpur. A pilot study using a questionnaire and face-to-face
interviews with 100 persons drawn from the telephone registry
of people in Kuala Lumpur was undertaken to help us
understand the population and test the robustness of the
questionnaire with people. The organs we referred to are heart,
liver, and kidney. We found that selecting a randomly stratified
sample will be difficult because 29 persons could not be reached
at their home phones despite attempts to call them once in the
morning, once in the afternoon, and once between 7 and 9 PM.
Thirty three persons refused to participate in the survey. Hence,
we chose to use the convenience sampling method in which we
selected 5 hypermarkets, 5 government hospitals, 2 universities
(1 public and 1 private), and 2 locations with large concen-
trations of shopping and commercial operations. The study was
approved by the University of Malaya ethics committee. The
survey was led by 2 researchers who used a team of 6
enumerators each to approach all persons and to explain to them
the purpose of the survey and why their participation will be
helpful for the country. In doing so, we followed the procedure
that other major studies have used to ensure a high response rate
when the study involves seeking sensitive information.18

Information of all Malaysians aged 18 and above, who
voluntarily agreed to participate in the survey, were recorded.
The breakdown of the sample is shown in Table 1.

Because some individuals refused to answer certain
questions (eg, incomes and education levels), the response
rates varied with each of the questions, but they all exceeded

70%. The use of medical professors and students as coordina-
tors and enumerators, who carried their designation cards with
them, helped to raise the response rate. The survey lasted from
April 2, 2013 till February 29, 2014, netting 10,350 respond-
ents in total. The breakdown of the sample by sex was 41.3%
men and 58.7% women, by ethnicity was 72.1% Malays,
14.0% Chinese, and 13.8% Indians, and by religion was 72.4%
Muslims, 9.4% Buddhists, 12.2% Hindus, and 6.1% other
religions. We dropped 24 observations from East Malaysians,
Portuguese, and Thais as the numbers were too small. We
combined Indians with others because the number of Indian
respondents was small. The others category included mainly
Christians and also free thinkers.

We used both descriptive statistics and multiple logistic
regressions for the analytic methodology with the latter
controlling for other effects. The large sample helped
generate some robust results for interpretation.

TABLE 1. Socioeconomic and Demographic Characteristics
in the Sample

Characteristics by

Overall
Prevalence,
N (%) of

Participants Mean� SD

Demographic
Age 10,305 34.20� 7.96
Individual income 10,336 36,704.32� 35,504.37
Natural log individual

income
9164 10.23� 0.5844

Income per household 6624 77,098.81� 33,521.48
Sex

Men 4287 (41.2)
Women 6116 (58.7)

Ethnicity
Malay 7493 (72.0)
Chinese 1459 (14.0)
Indian 1435 (13.8)

Religion
Islam 7452 (71.6)
Buddhist 979 (9.4)
Hindu 1254 (12.0)
Others 639 (6.1)

Socioeconomic status
Educational attainment

Primary 227 (2.2)
Secondary 2572 (24.7)
Higher secondary 3155 (30.3)
Tertiary 4455 (42.8)

Occupation
Unemployed 1949 (18.7)
Managerial 1303 (12.5)
Supervisor/clerical
staffs/direct worker

5097 (49.0)

General worker 1122 (10.8)
Teacher 179 (1.7)

CI¼ confidence interval, N¼ total observations, SD¼ standard
deviation.
Source: UM. Human Cadaveric Donation Survey, Urban Kuala Lumpur,
University of Malaya. Funded by the Ministry of Higher Education
(MOHE) of Malaysia under the UM/MOHE High Impact Research
scheme, Project Number UM.C/625/1/HIR/MOHE/ARTS/05.
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RESULTS
The percentages of respondents who agreed to donate

their organs upon death by sex, ethnicity, religion, educa-
tion, and occupation are shown in Table 2. Overall, less
than a third of the respondents registered to donate their
organs upon death. The share was slightly higher among
women (35.6%) compared with men (33.2%), and the
results are significant at the 1% level of significance.
Among the 3 ethnic groups, shares among the Chinese
(35.7%) and Malays (35.0%) were higher than Indians
(31.6%) but only the last was statistically significant. The
simple statistical analysis showed highly significant results
by religion. Others (58.1%) and Buddhists (53.7%) recorded
the highest shares among those willing to donate organs
upon death. The lowest shares were recorded among
Muslims (27.7%) and Hindus (45.8%).

The analysis by education levels showed that the highest
incidence of those wanting to donate was among the primary
education holders (74.0%) followed by tertiary (39.9%),
higher secondary (34.0%), and secondary level education
holders (22.8%). Except for primary education, these results
show a rising trend in incidence among education levels.
These results are not surprising because those with primary
education primarily constitute the low income earners, who
are more willing to donate than the high income earners,
among the respondents.

DISCUSSION
The multiethnic and multireligious background of the

population produced interesting results, which will be useful
to draw implications for many regions. Table 3 presents the
results of the multiple logistic regression results against the
demographic and socioeconomic variables using the depen-
dent dummy (1,0) variable of willingness to donate
cadaveric organs. Education levels were used in this
equation to remove the significance of the constant else the
statistical results were biased by endogeneity problems. Age
was not significant, which does not support some past
findings on black and white samples in the United States.11

Sex was highly significant (1%) with the unadjusted and
adjusted odds ratio (OR) of men at 0.90 and 0.84,
respectively. Consistent with the simple statistical assess-
ment (Table 2), the logistic regression results reinforced the
findings by sex (Table 3). Clearly, women are more likely
to donate organs than men even when controlled for other
influences.

The breakdown by ethnicity was also significant with
Malays and Chinese showing slightly higher ORs than
Indians, which does not support a past finding on Malaysia.12

The religious background of the respondents was only
significant with Muslims and Hindus, which is consistent
with past results on Malaysia and Singapore.12 However,
against others the OR and adjusted OR of Muslims was the

TABLE 2. Incidences of Respondents Agreeing to Donate Cadaveric Human Organs

Characteristics by
Incidences of Respondent’s Inclination To-
ward Donating Cadaveric Organs N (%) Total N (%)

Pearson χ2 Value
(P Value)

Demographic
Sex
Men 1419 (33.2) 4272 (100.0) 6.318** (0.012)
Women 2164 (35.6) 6078 (100.0) 6.318** (0.012)

Ethnicity
Malay 2609 (35.0) 7456 (100.0) 1.634 (0.201)
Chinese 518 (35.7) 1451 (100.0) 0.869 (0.351)
Indian 451 (31.6) 1428 (100.0) 6.754** (0.009)

Religion
Islam 2060 (27.7) 7432 (100.0) 503.920**** (0.000)
Buddhist 517 (53.7) 963 (100.0) 179.037**** (0.000)
Hindu 572 (45.8) 1248 (100.0) 85.231**** (0.000)
Others 365 (58.1) 628 (100.0) 169.873**** (0.000)

Socioeconomic status
Educational attainment
Primary 168 (74.0) 227 (100.0) 159.012**** (0.000)
Secondary 584 (22.8) 2565 (100.0) 211.796**** (0.000)
Higher Secondary 1063 (34.0) 3130 (100.0) 0.877 (0.349)
Tertiary 1769 (39.9) 4434 (100.0) 95.089**** (0.000)

Occupation
Unemployed 731 (37.7) 1938 (100.0) 10.071*** (0.002)
Managerial 559 (43.1) 1298 (100.0) 46.690**** (0.000)
Supervisor/clerical/direct worker 1516 (29.9) 5073 (100.0) 98.806****(0.000)
General worker 308 (27.5) 1119 (100.0) 27.955****(0.000)
Teacher 61 (34.1) 179 (100.0) 0.024 (0.876)

N¼ total observations.
Significance levels are at **P value <0.05, ***P value < 0.01, and ****P value <0.001.
Source: UM. Human Cadaveric Donation Survey, Urban Kuala Lumpur, University of Malaya. Funded by the Ministry of Higher Education

(MOHE) of Malaysia under the UM/MOHE High Impact Research scheme, Project Number UM.C/625/1/HIR/MOHE/ARTS/05.

ã 2014 Lippincott Williams & Wilkins www.md-journal.com | 3

Medicine • Volume 93, Number 23, November 2014 Demographic Variables and Cadaveric Donations in Malaysia



TABLE 3. Fitted Demographic and Socioeconomic Predictors by Means of Multiple Logistic Regression Analysis

95% CI for Adjusted OR Collinearity

Characteristics by Coefficient (β) SE Unadjusted OR Adjusted OR Lower Bound Upper Bound TOL VIF

Demographic
Age 0.014*** 0.003 1.009 1.014 1.008 1.020 0.842 1.188
Sex 0.990 1.010
Men �0.171*** 0.045 0.900 0.843 0.771 0.921
Women (Ref.) 1 1

Race 1.000 1.000
Malay 0.161** 0.066 1.166 1.175 1.033 1.336
Chinese 0.193** 0.084 1.203 1.213 1.029 1.430
Indians (Ref.) 1 1

Religion 0.975 1.025
Islam �1.349*** 0.088 0.276 0.260 0.218 0.308
Buddhist �0.173 0.107 0.835 0.841 0.682 1.307
Hindu �0.429*** 0.102 0.610 0.651 0.533 0.795
Others (Ref.) 1 1

Socioeconomic status
Educational attainment 0.864 1.158
Primary 1.697*** 0.160 4.290 5.459 3.988 7.472
Secondary �0.744*** 0.062 0.444 0.475 0.421 0.537
Higher secondary �0.192*** 0.055 0.775 0.825 0.741 0.919
Tertiary (Ref.) 1 1

Constant �0.003 0.153 0.997

SE¼ standard error, TOL¼Tolerance statistic, VIF¼Variation Inflation Factor.
Significance levels are at **P value <0.05, and ***P value <0.01.
Source: UM. Human Cadaveric Donation Survey, Urban Kuala Lumpur, University of Malaya. Funded by the Ministry of Higher Education

(MOHE) of Malaysia under the UM/MOHE High Impact Research scheme, Project Number UM.C/625/1/HIR/MOHE/ARTS/05.

TABLE 4. Fitted Demographic and Socioeconomic Predictors by Means of Multiple Logistic Regression Analysis

95% CI for Adjusted OR Collinearity

Characteristics by Coefficient (β) SE
Unadjusted

OR
Adjusted

OR
Lower
Bound

Upper
Bound TOL VIF

Demographic
Age 0.007** 0.003 1.009 1.007 1.001 1.014 0.815 1.227
Socioeconomic status
Educational attainment 0.670 1.492
Primary 1.645*** 0.176 4.290 5.183 3.672 7.315
Secondary �0.576*** 0.079 0.444 0.562 0.481 0.656
Higher Secondary �0.116* 0.062 0.775 0.890 0.788 1.005
Tertiary (Ref.) 1 1

Occupation 0.566 1.766
Unemployed 0.405*** 0.072 1.421 1.500 1.303 1.725
Managerial 0.459*** 0.087 1.775 1.583 1.335 1.877
Teacher 0.123 0.166 1.213 1.131 0.817 1.566
General worker �0.098 0.099 0.891 0.906 0.747 1.100
Supervisory/clerical/direct worker (Ref.) 1 1

Natural log of individual income �0.190*** 0.059 1.152 0.827 0.736 0.929 0.502 1.992
Constant 0.966 0.628 2.626

SE¼ standard error, TOL¼Tolerance statistic, VIF¼Variation Inflation Factor.
Significance levels are at **P value <0.05, and ***P value <0.01.
Source: UM. Human Cadaveric Donation Survey, Urban Kuala Lumpur, University of Malaya. Funded by the Ministry of Higher Education

(MOHE) of Malaysia under the UM/MOHE High Impact Research scheme, Project Number UM.C/625/1/HIR/MOHE/ARTS/05.
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lowest at 0.28 and 0.26, respectively. Hindus were next at
0.84 and 0.84, respectively. The results of Chinese Buddhists
were consistent but not of Indian Hindus with a past finding
on Malaysia.12 The OR of Buddhists was not significant.
The results were the same even after controlling for age, sex,
and education. All variables passed the collinearity test
whereas the nonsignificant constant shows that results do not
suffer from endogeneity problems.

Table 4 presents the results of multiple logistic regres-
sion results against demographic and socioeconomic varia-
bles using the dependent variable of a dummy (1,0) on the
question of respondents agreeing or disagreeing with cadav-
eric organ donation upon death, but this time with a focus on
occupational classification.

Education was highly significant and the relationship
with a willingness to donate positive, which supports past
findings.13,14 Against tertiary education as the reference
variable, primary education enjoyed an OR and adjusted OR
of 4.3 and 5.5, respectively. Secondary education had an OR
and adjusted OR of 0.44 and 0.48, respectively. Higher
secondary education had an OR and adjusted OR of 0.78 and
0.83, respectively.

Income was also highly significant with the relationship
with willingness to donate negative, which is consistent with
the findings in the United Kingdom16 but not that of
Canada.17 The adjusted OR was 0.83, which shows that low
income earners are more likely to donate than higher income
earners in Malaysia.

Among the occupational categories, the results of the
unemployed and managers were significant against the
reference variable. The rest of the occupation levels were not
significant. Income was highly significant but the coefficient
was negative suggesting that the poor in Malaysia are more
inclined to donate their organs upon death than the rich. The
OR and adjusted OR of income taken in natural logarithm
was 1.15 and 0.83, respectively. The results are robust as the
constant is insignificant suggesting that the regression model
has no endogeneity problems.

CONCLUSION
Overall sex, education, ethnicity, religion, and income

were the most significant demographic and socioeconomic
influences on the likelihood of Malaysians to donate their
organs upon death. The large sample used calls for a serious
assessment of the findings. The Malaysian evidence shows that
it is important that awareness programs are targeted at men,
Muslims, Hindus, and Malays, the rich more than the others.

LIMITATIONS
Although the results are robust, they should be treated with

some caution as the study relied on a cross-sectional rather than
a panel data set, which is important to establish causality. Also,
we did not attempt mediating influences on the relationships to
check if the high incidence of those with primary education
wanting to donate was influenced by the presence of financial
incentives. Future studies should focus on following a sample
over time and attempting mediation analysis.

ACKNOWLEDGMENT
We authors would like to thank the ethics committee of

the University of Malaya for endorsing this study.

REFERENCES

1. Boulware LE, Ratner LE, Cooper LA, et al. Understanding disparities

in donor behavior: race and gender differences in willingness to donate

blood and cadaveric organs. Med Care. 2002;40:85–95.

2. Global Observatory on Donation and Transplantation. Final Report

on Organ Donation and Transplantation: Activities, Laws and

Organization in 2010. http://www.transplant-observatory.org/Pages/

DataReports.aspx. Accessed May 4, 2012.

3. National Transplant Resource Centre. Actual Donor until July 31,

2012. http://www.agiftoflife.gov.my/statistics2.html. Accessed

August 10, 2012.

4. National Transplant Registry Malaysia. First Report of the National

Transplant Registry 2004. Kuala Lumpur: National Transplant

Registry; 2005:94.

5. National Renal Registry. 19th Report of the Malaysian Dialysis and

Transplant Registry 2011. Kuala Lumpur: National Renal Registry;

2012:185.

6. Transplantation Society and International Society of Nephrology.

The Declaration of Istanbul on Organ Trafficking and Transplant

Tourism. Clin J Am Soc Nephrol. 2008;3:1227–1231.

7. World Pulse, Theepa. Organ Trafficking. 2012. http://worldpulse.

com/node/62193. Accessed June 5, 2014.

8. Cheng AH, Alden DL, Wheeler MS. Cultural attitudes of Asian-

Americans toward death adversely impact organ donation.

Transplantation Proceedings. 1997;30:3609–3610.

9. Liu Y, Lei H, Qui F. Investigation of attitudes towards organ

donation in young people in China. Chin Med J. 1997;110:210–215.

10. Lam WA, Cullough Mc, LB. Influence of religious and spiritual

values on the willingness of Chinese-Americans to donate organs for

transplantation. Clin Transplant. 2000;14:449–456.

11. Nelson PW, Aeder MI, Andrews W, et al. The influence of age,

gender and ethnicity on cadaveric organ recovery rate. Clin

Transplant. 2001;15:6–10.

12. Wong LP. Factors limiting deceased organ donation: focus groups’

perspective from diverse community. Transplant Proc. 2010;42:

1439–1444.

13. Tumin M, Noh A, Jajri I, et al. Factors that hinder organ donation:

religio-cultural or lack information and trust. Exp Clin Transplant.

2013;3:207–2010.

14. 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.

15. Beard TR, Kaserman DL, Saba RP. Limits to altruism: organ supply

and educational expenditures. Contemporary Economic Policy.

2004;22:433–441.

16. Bennett R, Savani S. Factors influencing the willingness to donate

body parts for transplantation. J Health Soc Policy. 2004;18:61–85.

17. Organ and Tissue Donations: Canadian Public Awareness Knowledge

and Attitudes. Toronto: Environics Research Group; 2001.

18. Yusuf S, Islam S, Chow CK, et al. Use of secondary prevention

drugs for cardiovascular disease in the community in high-income,

middle-income, and low-income countries (the PURE Study): a

prospective epidemiological survey. Lancet. 2011;378:1231–1243.

ã 2014 Lippincott Williams & Wilkins www.md-journal.com | 5

Medicine • Volume 93, Number 23, November 2014 Demographic Variables and Cadaveric Donations in Malaysia




