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ABSTRACT

Background. Payment for organ donation, whether in the
form of incentives, rewards or compensation is highly debated
and has been denounced by many professional and legislative
bodies. Despite the passionate discussion in the literature,
there is very limited data on attitudes and perceptions of phys-
icians about providing rewards or compensation to organ
donors. We investigated the relationship between demo-
graphic and practice characteristics of nephrologists and their
perceptions and attitudes about rewards and compensations
for organ donation.
Methods. Using a web-based survey, we explored the views of
nephrologists around the world about rewards and compen-
sations for kidney donation. The relationship between atti-
tudes and demographic characteristics of 1280 nephrologists
from 74 countries was examined by univariate and multivari-
able analyses.
Results. Seventy-five percent agreed with donor health insur-
ance, 26% favored direct financial compensation and 31%
agreed with financial rewards for unrelated donors. Sixty-six
percent believed that rewards will lead to increased donation.
Seventy-three percent indicated that rewards will lead to exploi-
tation of the poor and 78% agreed with legislation prohibiting
organ sales. Thirty-seven percent believed that rewards will
negatively impact deceased-donor transplantation. Nephrolo-
gists from India/Pakistan and the Middle East had more favor-
able views about rewards, while respondents from Latin
America and Europe, older than 50, female nephrologists and
those practicing in rural areas had less favorable views.

Conclusions. We conclude that a minority of nephrologists
favor rewards for donation, many agree with some compen-
sation and a considerable majority favor donor health insur-
ance. Perceptions of nephrologists about rewards and
compensation are influenced by age, sex, urban versus rural
location and geographic region of practice.

INTRODUCTION

The incidence of end-stage renal disease (ESRD) is increasing
worldwide [1–3]. Compared with dialysis, renal transplan-
tation is associated with a survival advantage and an improved
quality of life for the majority of patients with ESRD [4].
Chronic maintenance dialysis is expensive for developed
countries and the costs are prohibitive for most emerging
economies [4]. In addition to its benefits for the individual
patients, from a societal perspective, kidney transplantation is
clearly the preferred cost-effective form of treatment for devel-
oping as well as developed countries [5, 6]. Although the mul-
tiple advantages and benefits of transplantation have been well
recognized, there is a clear discrepancy between the number of
transplants and the number of patients awaiting transplan-
tation. This disparity has been mainly attributed to the gap
between the supply of organs and the increasing prevalence of
ESRD [7]. The consistent increase in the gap is expected to
continue into the foreseeable future [8]. Therefore, in addition
to the need for improvements in maximal utilization of organs
from deceased donors, strategies to enhance living organ
donation have become essential. Besides alleviating the gap
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between the supply and demand of organs, living donor trans-
plants are associated with improved outcomes [9, 10], allowing
for pre-emptive transplantation, which is associated with im-
proved survival [11, 12]. With growing public awareness of the
organ shortage crisis and the benefits of living donor trans-
plants, there has been an increase in living kidney donation
over the past decade [13]. Innovative schemes, such as paired
kidney exchange, altruistic donation, donor chains and list ex-
change programs [14], have also contributed to increased
living donor kidney transplants. As an increasing number of
transplant programs are willing to consider genetically unre-
lated donor candidates, the number of living unrelated trans-
plants has increased over the past several years. While, in
1986, only 16% of US transplant programs reported accepting
unrelated donors, in 2007, all responding programs indicated
that they would accept living unrelated donors [15, 16].

The subject of payment, whether in the form of incentives,
rewards or compensation for living donation, is a highly con-
troversial topic that has been debated among experts in the
field of transplantation. Some authorities believe that any
payment will have negative consequences leading to commer-
cialization and would undermine transplant efforts [17–19].
Others have suggested that providing incentives or removing
disincentives for organ donation will lead to an increase in
organ donation [20–24]. There has also been significant
debate surrounding the option of a regulated system of incen-
tives for donation [17, 18, 21, 24–30]. Despite the passionate
debate in the medical and bioethics literature, there is very
limited data on attitudes and perceptions of physicians about
providing rewards or compensation to organ donors [19]. The
objective of the present study was to use an international
survey to investigate the relationship between demographic
and practice characteristics of nephrologists and their percep-
tions and attitudes toward rewards and compensations for
living donation.

MATERIALS AND METHODS

The study design and methods of the International Survey of
Physician’s Opinion on Renal Transplantation (ISPORT) have
been previously described [31]. ISPORT was devised as a com-
prehensive questionnaire intended to study the perceptions of
nephrologists about various aspects of kidney transplantation.
Items for the questionnaire were generated through a review of
the literature and discussions among investigators. The Insti-
tutional Review Board of Penn State College of Medicine
approved the research protocol and the survey instrument.
The survey was pilot tested by sending a preliminary version
via e-mail to a multinational group of 18 nephrologists and 6
nephrology fellows from three nephrology training programs
in the USA. We modified the survey instrument based on the
comments from this group about the clarity, format and
content of the questionnaire. The final questionnaire consisted
of 50 items, 20 of which related to opinions of the respondent
about donor rewards and compensation. Using an online
search method and also lists provided by some national and
regional societies of nephrology, we developed a database of

7324 unique e-mail addresses of presumed nephrologists,
worldwide [31]. We sent the survey link to these e-mail ad-
dresses, followed by two reminder e-mails (2 and 4 weeks after
the initial invitation).

For the purpose of the present study, we analyzed the
association between demographic factors and responses to
items relating to the opinions of physicians about financial
rewards and compensations for living donation. For the uni-
variate and multiple logistic regression models, ‘strongly agree/
strongly approve’ and ‘agree/approve’ categories of responses
from the five-level Likert scale questions were collapsed into a
single category, ‘agree/approve’.

The regression model included age, sex, number of years in
practice, percent clinical activity, status as transplant nephrolo-
gist, academic affiliation, number of transplants performed at
the hospital, rural location, geographic region and predomi-
nant religion of the respondent’s country of practice. Univari-
ate unadjusted logistic regressions of dependent variables were
conducted for each independent variable. Significant variables
were entered in a stepwise fashion into the final logistic
regression model if P < 0.05 and were removed if P > 0.1. Age,
sex, rural location, geographic region and predominant reli-
gion of the respondent’s country of practice were forced into
the model independent of the threshold. Odds ratio (OR) and
95% confidence interval (CI) were computed for significant
variables.

Reference groups for logistic regression were as follows: age
≤50, male sex, non-transplant nephrologist, urban/suburban
location of practice, residence in the Canada/US region and
Protestant religion. Outcomes were expressed as unadjusted
and adjusted OR and 95% CI. Statistical analyses were per-
formed using MedCalc for Windows, Version 12.3.0.0
(MedCalc Software, Mariakerke, Belgium).

RESULTS

Of the 7324 e-mail invitations, 2856 were undeliverable; 1448
of the 4468 e-mail recipients (response rate of 19.8%) com-
pleted the survey. Excluding 168 respondents who indicated
that they did not practice any clinical nephrology, we analyzed
a total of 1280 responses. Table 1 shows the demographic and
practice characteristics of the respondents. The majority of re-
spondents were 50 years of age or younger, male, had more
than 10 years of clinical experience, with more than 50% clini-
cal activity, were affiliated with an academic medical center
and worked in an urban/suburban setting. Half of the respon-
dents identified themselves as transplant nephrologists.
Thirty-seven percent stated that kidney transplantation is per-
formed at the hospital in which they practice, and 51% noted
that at least 50 kidney transplants had been performed at their
hospital during the previous year. Ninety-five percent of the
respondents identified 74 countries within nine geographic
regions as their country of practice. The largest proportion of
respondents (33%) was from the Canada/US region. Ninety
percent indicated that they would donate a kidney to a first
degree relative in the event of need and 82% noted that they
have consented for deceased organ donation. Associations
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between respondent characteristics and responses are outlined
in Tables 2–4 and the results of the multivariate analyses are
detailed below.

Health insurance for donors

Thirty-seven percent of the respondents agreed with the
provision of free life-long health insurance to donors
(Figure 1; Table 2). Nephrologists from India/Pakistan (OR:
6.40; 95% CI: 1.81–22.65; P < 0.01), Africa (OR: 3.54; 95% CI:
1.36–9.21; P < 0.01) and Eastern Europe (OR: 3.46; 95% CI:
1.19–10.01, P < 0.05) were more likely to agree with health in-
surance for donors.

Compensation for donation

Forty-nine percent of the participants agreed with some
form of compensation, and 26% agreed with direct financial
compensation for living donors (Figure 1; Table 2). Respon-
dents from Latin America (OR: 0.18; 95% CI: 0.10–0.33;
P < 0.01), Eastern Europe (OR: 0.40; 95% CI: 0.19–0.86;
P < 0.05) and Western Europe (OR: 0.37; 95% CI: 0.23–0.61;
P < 0.01) were less likely to agree with any form of compen-
sation for living donation. Respondents from the Middle East
(OR: 2.38; 95% CI: 1.41–4.04; P < 0.01) were more likely, while
those from Latin America (OR: 0.43; 95% CI: 0.25–0.73;
P < 0.01) and Western Europe (OR: 0.24; 95% CI: 0.13–0.46;
P < 0.01) and nephrologists practicing in rural locations (OR:
0.50; 95% CI: 0.29–0.86; P < 0.05) were less likely to favor
direct financial compensation for living donation.

Financial rewards to living donors

Thirty-one percent of the respondents believed that living-
unrelated donors should receive financial rewards, while 23%
favored rewards to related donors (Figure 1; Table 3). Respon-
dents from the Middle East (OR: 4.23; 95% CI: 1.95–9.20;
P < 0.01) and India/Pakistan (OR: 2.26; 95% CI: 1.13–4.53;
P < 0.05) were more likely, while nephrologists from Latin
America (OR: 0.35; 95% CI: 0.18–0.70; P < 0.01) and Western
Europe (OR: 0.26; 95% CI: 0.14–0.49; P < 0.01) and nephrolo-
gists older than 50 years of age (OR: 0.71; 95% CI: 0.53–0.94;
P < 0.05) and those practicing in a rural setting (OR: 0.46; 95%
CI: 0.28–0.76; P < 0.01) were less likely to agree with financial
rewards to living-unrelated donors. Physicians from Latin
America (OR: 0.23; 95% CI: 0.11–0.50; P < 0.01) and Western
Europe (OR: 0.23; 95% CI: 0.14–0.53; P < 0.01) were less likely
to agree with financial rewards for living-related donors.

Financial rewards for families of deceased donors

Twenty-seven percent were in favor of financial rewards for
families of deceased donors (Figure 1; Table 3). Respondents
from India/Pakistan (OR: 2.43; 95% CI: 1.20–4.92; P < 0.05)
and the Middle East (OR: 2.24; 95% CI: 1.04–4.83; P < 0.05)
were more likely, while nephrologists from Australia (OR:
0.36; 95% CI: 0.14–0.97; P < 0.05) and Western Europe (OR:
0.27; 95% CI: 0.14–0.55; P < 0.01), those older than 50 years of
age (OR: 0.71; 95% CI: 0.53–0.96; P < 0.05), female nephrolo-
gists (OR: 0.71; 95% CI: 0.51–0.98; P < 0.05) and those practi-
cing in a rural setting (OR: 0.44; 95% CI: 0.26–0.75; P < 0.01)
were less likely to agree with providing financial rewards to

Table 1. Characteristics of respondents

Characteristic Number Percent

Age (n = 1280)

≤50 773 60

>50 507 40

Sex (n = 1280)

Male 926 72

Female 354 28

Years of practice (n = 1266)

≤10 506 40

>10 760 60

Clinical activity (n = 1259)

≤50% 367 29

>50% 892 71

Transplant nephrologist (n = 1267)

Yes 643 51

No 624 49

Academic affiliation (n = 1268)

Yes 805 63

No 463 37

Number of transplants performed in the hospital (n = 924)

<50 per year 457 49

≥50 per year 467 51

Location of practice (n = 1280)

Urban/suburban 1138 89

Rural 142 11

Geographic region (n = 1280)

Eastern Asia 90 7

Australia 38 3

India/Pakistan 90 7

Middle East 102 8

Africa 64 5

Eastern Europe 51 4

Western Europe 179 14

Latin America 179 14

Canada/USA 422 33

Unknown 65 5

Predominant religion of the respondent’s country (n = 1280)

Protestant 525 41

Catholic 371 29

Moslem 141 11

Other/unknown 243 19
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Table 2. Logistic regression of respondent characteristics and attitudes toward compensation for living donation

Characteristic Favor donor health insurance Favor some form of compensation Favor direct financial compensation

OR (95% CI) Adjusted OR(95%
CI)

OR (95% CI) Adjusted OR(95%
CI)

OR (95% CI) Adjusted OR(95%
CI)

Age

>50 1.16 (0.87–1.54) 1.24 (0.92–1.67) 0.82* (0.62–0.99) 0.83 (0.64–1.08) 0.75* (0.56–0.99) 0.76 (0.57–1.02)

≤50 Reference Reference Reference Reference Reference Reference

Sex

Female 0.71* (0.52–0.97) 0.74 (0.54–1.02) 0.68* (0.50–0.92) 0.76 (0.58–1.01) 0.83 (0.60–1.15) 0.76 (0.54–1.07)

Male Reference Reference Reference Reference Reference Reference

Rural location of practice

Yes 1.12 (0.71–1.75) 1.35 (0.83–2.18) 0.62* (0.41–0.94) 0.80 (0.55–1.17) 0.48** (0.29–0.80) 0.50* (0.29–0.86)

No Reference Reference Reference Reference Reference Reference

Geographic region

Latin America 0.69 (0.46–1.04) 0.71 (0.46–1.08) 0.24** (0.15–0.37) 0.18** (0.10–0.33) 0.50** (0.30–0.83) 0.43** (0.25–0.73)

Eastern Asia 1.01 (0.55–1.86) 1.05 (0.57–1.96) 1.02 (0.60–1.76) 0.87 (0.45–1.67) 1.58 (0.90–2.78) 0.94 (0.48–1.85)

Australia 0.63 (0.30–1.32) 0.65 (0.30–1.38) 0.74 (0.36–1.52) 0.67 (0.33–1.40) 1.24 (0.57–2.70) 1.17 (0.53–2.56)

India/Pakistan 6.78** (2.08–22.08) 6.40** (1.81–22.65) 0.99 (0.58–1.74) 0.92 (0.47–1.81) 1.60 (0.90–2.84) 0.93 (0.46–1.89)

Middle East 1.38 (0.75–2.53) 1.47 (0.79–2.72) 3.07** (1.69–5.59) 2.22 (0.98–5.03) 2.58** (1.55–4.31) 2.38** (1.41–4.04)

Africa 3.39* (1.32–8.74) 3.54** (1.36–9.21) 1.58 (0.85–2.92) 1.10 (0.52–2.33) 1.41 (0.76–2.62) 1.02 (0.47–2.21)

Eastern Europe 3.30* (1.15–9.47) 3.46* (1.19–10.01) 0.42* (0.21–0.84) 0.40* (0.19–0.86) 0.94 (0.45–1.99) 0.52 (0.23–1.19)

Western Europe 1.30 (0.84–2.04) 1.37 (0.86–2.18) 0.45** (0.31–0.66) 0.37** (0.23–0.61) 0.42** (0.25–0.71) 0.24** (0.13–0.46)

Canada/USA Reference Reference Reference Reference Reference Reference

Predominant religion of the respondent’s country

Catholic 1.11 (0.80–1.54) 1.04 (0.72–1.51) 0.47** (0.35–0.63) 1.17 (0.72–1.91) 0.86 (0.60–1.24) 0.92 (0.62–1.37)

Moslem 2.28** (1.31–3.96) 2.11 (0.85–5.27) 2.46** (1.56–3.86) 1.43 (0.70–2.92) 2.24** (1.45–3.46) 1.41 (0.68–2.93)

Other 1.55* (1.03–2.32) 0.97 (0.57–1.64) 0.91 (0.65–1.27) 0.84 (0.52–1.36) 1.89** (1.31–2.72) 1.72 (.99–2.92)

Protestant Reference Reference Reference Reference Reference Reference

Good fit by Hosmer–Lemeshow
testing

P = 0.63 P = 0.76 P = 0.016

*P < 0.05; **P≤ 0.01.
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Table 3. Logistic regression of respondent characteristics and attitudes toward compensation for living donation

Characteristic Favor financial rewards to living-
unrelated donors

Favor financial rewards to living related
donors

Favor financial rewards to families of
deceased donors

OR (95% CI) Adjusted OR(95%
CI)

OR (95% CI) Adjusted OR(95%
CI)

OR (95% CI) Adjusted OR(95%
CI)

Age

>50 0.69** (0.53–0.91) 0.71* (0.53–0.94) 0.81 (0.60–1.089) 0.81 (0.60–1.10) 0.74* (0.56–0.97) 0.71* (0.53–0.96)

≤50 Reference Reference Reference Reference Reference Reference

Sex

Female 0.82 (0.61–1.11) 0.79 (0.57–1.09) 0.85 (0.61–1.18) 0.82 (0.58–1.17) 0.71* (0.52–0.98) 0.71* (0.51–0.98)

Male Reference Reference Reference Reference Reference Reference

Transplant nephrologist

Yes 1.29 (0.99–1.67) 1.11 (0.84–1.48) 1.40* (1.05–1.87) 1.30 (0.98–1.93) 1.46** (1.16–2.00) 1.32 (0.98–1.82)

No Reference Reference Reference Reference Reference Reference

Rural location of practice

Yes 0.48** (0.30–0.78) 0.46** (0.28–0.76) 0.78 (0.48–1.26) 0.69 (0.42–1.15) 0.53** (0.32–0.86) 0.44** (0.26–0.75)

No Reference Reference Reference Reference Reference Reference

Geographic region

Latin America 0.45** (0.28–0.74) 0.35** (0.18–0.70) 0.33** (0.18–0.60) 0.23** (0.11–0.50) 0.42** (0.25–0.71) 0.63 (0.29–1.33)

Eastern Asia 1.59 (0.92–2.76) 1.36 (0.70–2.63) 1.33 (0.74–2.39) 1.24 (0.61–2.50) 1.76* (1.02–3.06) 1.74 (0.89–3.44)

Australia 0.74 (0.33–1.69) 0.67 (0.29–1.55) 1.13 (0.51–2.50) 1.04 (0.46–2.35) 0.46 (0.17–1.21) 0.36* (0.14–0.97)

India/Pakistan 2.94** (1.69–5.13) 2.26* (1.13–4.53) 1.44 (0.80–2.59) 1.18 (0.56–2.48) 3.26** (1.87–5.69) 2.43* (1.20–4.92)

Middle East 4.03** (2.40–6.76) 4.23** (1.95–9.20) 1.50 (0.89–2.53) 1.68 (0.75–3.80) 2.40** (1.46–3.97) 2.24* (1.04–4.83)

Africa 1.64 (0.91–2.93) 1.58 (0.76–3.27) 0.79 (0.39–1.59) 0.80 (0.35–1.84) 1.10 (0.59–2.04) 0.98 (0.46–2.11)

Eastern Europe 0.70 (0.33–1.46) 0.53 (0.24–1.20) 0.58 (0.25–1.33) 0.49 (0.19–1.22) 0.67 (0.31–1.45) 0.64 (0.27–1.51)

Western Europe 0.32** (0.19–0.55) 0.26** (0.14–0.49) 0.36** (0.21–0.63) 0.23** (0.14–0.53) 0.25** (0.14–0.45) 0.27** (0.14–0.55)

Canada/USA Reference Reference Reference Reference Reference Reference
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families of deceased donors. In a post hoc analysis of the
association between the predominant religion of the re-
spondents’ country and the responses, respondents from
predominantly Catholic countries were less likely to agree
with rewards to families of deceased donors (OR: 0.52;
95% CI: 0.28–0.96; P < 0.05).

Perceptions about the effects of financial rewards for
living organ donation

Sixty-six percent believed that financial rewards for
living organ donation will lead to an increase in living
kidney donation, 45% felt that it will lead to a decrease in
the likelihood of rampant commercialization and a similar
proportion (44%) believed that it will lead to decreasing
disparities in transplantation (Figure 1). Thirty-seven
percent of the nephrologists believed that financial rewards
will have a negative impact on deceased-donor organ
transplantation programs and the majority (73%) were
concerned that rewards will lead to exploitation of the
poor. Forty-seven percent (504) agreed with both state-
ments that ‘financial rewards for living organ donation will
lead to an increase in living kidney donation’ and ‘financial
rewards for living organ donation will lead to exploitation
of the poor’.

Association between perceptions about the effects of
rewards and attitudes about donor compensation and
rewards

Respondents who perceived that rewards will lead to an
increase in living donation, decreased commercialization
in transplantation and decreased disparities in transplan-
tation were more likely to have favorable views about pro-
viding compensation, health insurance and rewards to the
living donor and to families of deceased donors (Figures 2
and 3). Perceptions that providing rewards will have a
negative impact on deceased donation or that it will lead to
exploitation of the poor were associated with unfavorable
attitudes toward financial compensation and rewards to
the living donors or to families of deceased donors.

Opinions about legislation banning organ sales

From 1050 respondents to the question about legis-
lation banning organ sales, 819 (78%) agreed with such
legislation (Table 4). Age >50 was associated with a higher
likelihood (OR: 1.61; 95% CI: 1.17–2.22; P < 0.01), while
practice in the Middle East was associated with a lower
likelihood (OR: 0.38; 95% CI: 0.17–0.87; P < 0.05) of agree-
ment with such legislation.

DISCUSSION

In this study, we used an international online survey to
evaluate the opinions of nephrologists about rewards and
compensation for kidney donation. We found that while
75% of nephrologists favored provision of health insurance
to donors, and nearly half agreed with some form of
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compensation, only a minority agreed with financial rewards
or compensation for organ donation.

One of the concerns of transplant candidates pursuing
living donor kidney transplant is the potential financial impact
on the donor [32]. For the donor, the decision to donate
entails an intricate process involving conscious and subcon-
scious calculations about the risks and benefits to self and
others. Financial concerns are likely tangible components of
this process. Kidney donors face direct and indirect, expected
and unexpected costs and negative financial consequences
related to donation [33–35]. Among the financial concerns,
the ability to obtain or maintain health insurance following
donation has been identified as a source of stress among 11–
14% of donors in the USA, Japan, Germany and Canada [33,
36–38]. In a study of 10 021 living kidney donors in the USA,

18% were uninsured; among the younger sub-group (18–34
years), the proportion of uninsured donors was even higher
(26.2%) [39]. In a survey of US transplant programs, 42% con-
sidered lack of donor health insurance as a relative contraindi-
cation for donation and 15% indicated that they will not
accept donor candidates without health insurance [40]. Taking
into consideration the concerns of the donors about future in-
surability and the emphasis of the transplant professionals on
the clear need for donor follow-up [41–43], the finding in our
study that the vast majority of nephrologists favor donor
health insurance is not surprising. In multivariate analysis, the
geographic region of practice was the only variable indepen-
dently associated with favoring donor health insurance. The
finding is likely reflective of national and regional differences
in factors such as the existence or lack of universal health

Table 4. Logistic regression of respondent characteristics and favoring legislation banning organ
sales

Characteristic OR (95% CI) Adjusted OR (95% CI)

Age

>50 1.67** (1.23–2.28) 1.61** (1.17–2.22)

≤50 Reference Reference

Sex

Female 0.89 (0.64–1.24) 0.98 (0.70–1.39)

Male Reference Reference

Rural location of practice

Yes 1.40 (0.85–2.29) 1.13 (0.66–1.91)

No Reference Reference

Geographic region

Latin America 0.46** (0.30–0.70) 0.58 (0.30–1.14)

Eastern Asia 0.67 (0.36–1.26 0.68 (0.36–1.30)

Australia 1.60 (0.55–4.68) 1.60 (0.54–4.74)

India/Pakistan 0.94 (0.46–1.88) 1.19 (0.52–2.74)

Middle East 0.29** (0.17–0.49) 0.38* (0.17–0.87)

Africa 0.81 (0.40–1.65) 0.83 (0.40–1.73)

Eastern Europe 0.76 (0.35–1.66 0.78 (0.35–1.74)

Western Europe 1.46 (0.85–2.49) 1.42 (0.81–2.47)

Canada/USA Reference Reference

Predominant religion of the respondent’s country

Catholic 0.60** (0.42–0.87) 0.77 (0.42–1.42)

Moslem 0.39** (0.25–0.62) 0.76 (0.34–1.70)

Other 0.69 (0.45–1.05) 0.82 (0.46–1.47)

Protestant Reference Reference

Good fit by Hosmer–Lemeshow testing P = 0.87

*P < 0.05; **P≤ 0.01.
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insurance, as well as differences in the relative cost (i.e. ‘value’)
of healthcare. However, in the absence of a detailed study of
existing healthcare and insurance infrastructure in the individ-
ual countries, it is difficult to arrive at firm conclusions about
the significance of this finding.

In multivariate analysis, there was a significant geographic
difference in attitudes toward rewards and compensation for
organ donation. Respondents from Latin America and Europe
were less likely to agree with providing compensation or finan-
cial rewards for living donation, while those from the Middle
East were more likely to agree with direct financial compen-
sation for living donation, financial rewards to living unrelated
donors and to families of deceased donors. Nephrologists
from India/Pakistan were also more likely to agree with finan-
cial rewards to living-unrelated donors and to families of de-
ceased donors. The findings relating to the influence of
geographic factors on physician’s attitudes might be explained
by acceptance of current local practices, as well as a multitude

of other cultural and socioeconomic variables present in each
region.

Practice in rural areas was associated with the decreased
likelihood of approval of direct financial compensation,
rewards for living-unrelated donation and rewards to families
of deceased donors. We are not aware of any studies that have
explored the influence of practice location on physicians’
expectation of altruism; however, urban dwellers, in general,
have been shown to be less willing to contribute altruistically
than those in rural areas [44]. It might be hypothesized that
practice in rural areas will influence physicians’ attitudes and
expectations. Just as physicians influence attitudes of their
patients, it is very likely that their own attitudes and percep-
tions are at least partially influenced and even shaped by the
beliefs and expectations of the community within which they
practice. It is also possible that nephrologists practicing in
rural areas are less inclined to be advocates of transplantation,
partially due to concerns about loss of involvement in care

F IGURE 1 : Attitudes toward compensation and rewards for organ donation and perceptions about the effects of financial rewards. Top panel:
percentage of nephrologists who agree with statements about providing compensation and rewards to living donors or to families of deceased
donors. Lower panel: percentage of nephrologists who agree with the statements about the effects of financial rewards on living organ donation.
The first three bars indicate positive perceptions, the lower two bars indicate negative perceptions about financial rewards.

F IGURE 2 : Association between perceptions of the effect of rewards and attitudes toward compensation and health insurance for living
donors. OR of attitudes favoring financial compensation, some form of compensation and donor health insurance as related to perceptions
about the effects of providing rewards to the donors. The top three rows indicate positive perceptions and the lower two rows indicate negative
perceptions about the effect of rewards (data shown as OR, 95% CI; *P < 0.05; **P≤ 0.01).
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[45]. We have previously demonstrated that rural nephrolo-
gists have an overall less likelihood of recommending trans-
plantation [31].

During the past two decades, countries commonly known
as exporters of organs, such as India and Pakistan, have
enacted legislation aimed at curtailing transplant tourism by
prohibiting organ sales [19, 46–48]. Although necessary, these
legislations are deemed as insufficient. Issues relating to organ
sales and transplant tourism cross national borders, and to
reduce exploitation of the poor in these countries, strict enfor-
cement and consistent global monitoring are required [47]. In
our study, a significant majority of the respondents agreed
with legislation prohibiting organ sales. Nephrologists older
than 50 were more likely to agree with legislation banning sale
of organs, and those practicing in the Middle East were less
likely to agree with such legislation.

A majority of the nephrologists felt that financial rewards
will lead to an increase in kidney donation. Nearly half per-
ceived it to lead to a decrease in commercialization and dispar-
ities in transplantation. A significant majority were concerned
that financial rewards would lead to exploitation of the poor. It
is interesting that 47% of the respondents agreed with the state-
ment that financial rewards will lead to an increase in living
kidney donation, at the same time, acknowledging concerns
that it will lead to exploitation of the poor. These findings
mirror the controversy in the literature regarding incentivized
organ donation. While some authorities have suggested that in-
centives will increase living donation and will curtail rampant
commercialization, others are concerned that they will lead to
coercion and exploitation of the poor [17, 21, 49–53].

While the healthcare providers’ religious beliefs, personal
values and moral attitudes are felt to play a major role in per-
ceptions and clinical decision-making, most of the literature is
limited to issues relating to end-of-life [54, 55], abortion [56]
and euthanasia [57]. In areas of moral controversy, many
physicians face challenges about their obligations. The more
religious physicians are more likely to believe that they are
never professionally obligated to do what they personally
believe is wrong [58, 59]. In the field of organ transplantation,
when providers believe that their religion favors donation,
there is a positive effect on attitudes toward donation com-
pared with those who believe that their religion is not in favor
of living donation [60]. In our study, the significant geographic

variation in opinions of nephrologists regarding rewards and
compensation for organ donation was highly suggestive of the
impact of socio-cultural factors on perceptions. One such
potential factor which was considered in the post hoc analysis
was religion. Since no data were available about the individual
respondents’ religion, we considered the dominant religion of
the respondent’s country. While a significant variable in uni-
variate unadjusted analysis, in multivariate analysis, religion
was only independently associated with the likelihood of
agreement with providing financial rewards to families of de-
ceased donors. Respondents from predominantly Catholic
countries were less likely to agree with rewards to families of
deceased donors. This is congruent with official Catholic view
on transplantation which specifically considers commerciali-
zation of human organs as items of exchange or trade as
morally unacceptable [61].

Some have expressed concerns that active incentivized
living kidney donation will hinder development and expansion
of deceased-donor transplantation and, particularly, have a
negative impact on non-renal solid organ transplantation [62].
We have previously presented evidence that confirms this
notion [48]. In the present study, 37% of the nephrologists in-
dicated that providing financial rewards for organ donation
will have a negative impact on deceased-donor organ trans-
plantation.

The major limitation of our study is respondent bias. A
large number of e-mails returned as being undeliverable. Poss-
ible reasons for an undeliverable e-mail are incorrect or out-
dated e-mail address. Although there is no reliable way to
determine the characteristics of the intended recipients of un-
deliverable invitations, considering inter-institution mobility
of professionals, we suspect that a significant number of unde-
liverable addresses are due to outdated institutional e-mail ad-
dresses. Since the final list of e-mail addresses is a compilation
from various overlapping sources, it is likely that a respondent
with an undeliverable address actually participated in the
study through a more current e-mail address. Furthermore,
the denominator (potential respondents) is unknown. There is
no single universal reliable source for the total number of clini-
cal nephrologists. The International Society of Nephrology
(ISN) [63] has a membership of ∼9000 [64]; however, the ISN
membership includes basic scientists, fellows-in-training and
non-nephrologists. Also, not all nephrologists worldwide are

F IGURE 3 : Association between perceptions of the effect of rewards and attitudes toward financial rewards for organ donation. OR of attitudes
favoring rewards to living donors and families of deceased donors as related to perceptions about the effects of providing rewards to the donors.
The top three rows indicate positive perceptions and the lower two rows indicate negative perceptions about the effect of rewards (data shown as
OR, 95% CI; *P < 0.05; **P≤ 0.01).
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members of the ISN or national nephrology societies. A lack of
reliable information regarding the denominator (potential re-
spondents) adds to the challenge of an accurate calculation of
the response rate in studies such as ours [65]. Acknowledging
the difficulty in making assumptions about eligibility or inter-
est in participation based upon the number of respondents, we
considered all intended recipients of undeliverable messages as
potentially eligible non-responders. Using this conservative
approach, our response rate is 19.8%, which is within the pre-
viously reported range of 11–52% for internet surveys of
healthcare providers [66, 67]. The web-based nature of the
survey excluded respondents without access to the internet, re-
sulting in sampling a less representative group of nephrolo-
gists. Furthermore, using publications as one of the sources for
e-mail addresses of nephrologists is likely to have led to an
over-sampling of nephrologists with academic affiliation as
evident in Table 1, which shows that 63% of the respondents
practiced in an academic setting. Similarly, the subject heading
of the invitation e-mail, which included the term ‘transplan-
tation’, appears to have preferentially attracted transplant ne-
phrologists. Other limitations include the self-declared
definitions of some of the categories (‘transplant nephrologist’
and ‘rural location’), ambiguity of some terms used in the
questionnaire (‘reward’ and ‘compensation’) and collapsing
the response categories from the five-level scale to two cat-
egories. While collapsing provides a more straightforward look
at the data, it is potentially associated with loss of information.
Finally, in our post hoc analysis of religion as an independent
variable, we considered the dominant religion of the respon-
dent’s country. While the pivotal role of the dominant religion
as a foundation for ethical conduct has precedence in the lit-
erature [68], more detailed information about individual re-
spondents’ religious affiliations would allow for more accurate
analysis of the impact of this variable. The main strength of
the study is the inclusion of a large number of participants
with diverse practice patterns from over 70 countries. The
sample includes transplant and general nephrologists, aca-
demic and private nephrologists, nephrologists practicing in
rural and urban settings and throughout the world. The diver-
sity in practice patterns and demographic characteristics
allows for detailed sub-group analyses of various factors with
the dependent variables [31].

In conclusion, while only a minority of nephrologists favors
financial rewards for donation, many agree with some form of
compensation and a considerable majority favors provision of
health insurance to donors. A vast majority of nephrologists
are concerned that financial rewards will lead to exploitation
of the poor and agree with legislation prohibiting organ sales.
Many nephrologists believe that financial rewards will have a
negative impact on deceased-donor organ transplantation. At-
titudes about rewards and compensation are influenced by
age, sex, rural versus urban location and geographic region of
practice. Possible areas for future study include the association
between attitudes toward donor rewards and regional differ-
ences in healthcare costs, and the influence of provider beliefs
and religious affiliations on these attitudes. The hypothesis of
the bidirectional nature of community—physician influence
on perceptions also requires further research.
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