
ABSTRACT

Introduction: ancillary hospital personnel represent an im-
portant body of opinion because as they work in a hospital their
opinion has more credibility for the general public as a result of
their activity in hospitals. However, in most cases they do not
have any health care training which means that their attitude
could be based on a lack of knowledge or unfounded fears. The
objective of this study is to analyze the attitude toward living liver
donation among ancillary personnel in a hospital with a cadaveric
and living liver organ transplant program and to analyze the vari-
ables that might influence such attitude. 

Patients and method: a random sample was taken which
was stratified by service (n = 401) among ancillary personnel in
the hospital. Attitude was evaluated using a survey that was vali-
dated in our geographical area. A representative from each ser-
vice was contacted. This person was given an explanation of the
study and was made responsible for the distribution of the ques-
tionnaire in selected work shifts. The survey was completed
anonymously and was self-administered. The χ2 test, Student’s t-
test and logistical regression analysis were used in the statistical
analysis.

Results: the questionnaire completion rate was 94% (n = 377).
Of all the respondents, 20% (n = 74) are in favor of donating a liv-
ing hemi-liver, but an additional 62% (n = 233) are in favor if dona-
tion is for a relative. Of the rest, 8% (n = 30) do not accept this type
of donation and the remaining 11% (n = 40) are unsure. The fol-
lowing variables are related to attitude toward living liver donation:
attitude toward cadaveric donation (p = 0.002); a respondent’s be-
lief that he or she might need a transplant in the future (p < 0.001)
and a willingness to receive a donated living liver if one were needed
(p < 0.001). In the multivariate analysis the following have been
found to be significantly related variables: a) a respondent’s belief
that he or she might need a transplant in the future (OR = 1.5); and
b) a willingness to receive a living donated kidney if one were need-
ed (OR = 16.2). 

Conclusions: attitude toward living liver donation is fairly fa-
vorable among ancillary personnel in a transplant hospital and is

not affected by the psychosocial factors found to be related to atti-
tude toward donation in previous studies. However, if we want to
encourage this type of transplantation with living donors it will be
necessary to carry out informative campaigns to raise awareness
within the hospital.
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INTRODUCTION

In spite of Spain having the highest rate of cadaveric
donation in the world, there is an increasing shortage of
liver organs available for transplantation (1). This situa-
tion means that so far in the 20th century the mortality rate
on the liver transplant waiting list ranges between 8 and
10% (1). An attempt has been made to reduce the deficit
by encouraging split-liver transplants for two adults,
domino transplants, the use of “suboptimal” donors, and
living donors (2,3). However, while the transplantation of
the right hepatic lobe of a living donor for an adult recip-
ient is becoming an accepted practice and is even increas-
ing in Japan, the USA and some European countries
(4-7), in Spain, its use is minimal (1).

One of the barriers that prevent the development of
living donation could be the attitude of health care work-
ers who are not always in favor and therefore do not cre-
ate the right social climate for its implementation. In this
respect ancillary workers in hospital centers are an im-
portant body of opinion because as they work in a hospi-
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tal their opinion and attitude holds more credibility for
the general public. However, they do not have health
training in most cases, which means that their attitude
could be based on a lack of knowledge or unfounded
fears. Therefore it is important to find out about their atti-
tude and the factors that influence it in order to be able to
design promotional activities directed at this hospital
subgroup. 

The objective of this study is to find out about the
structure of attitude toward living liver donation of ancil-
lary workers who work in a hospital with a cadaveric sol-
id organ transplant program and with a living liver and
living kidney donation program and to analyze the vari-
ables that influence this attitude. 

MATERIALS AND METHODS

Study population

The study was carried out at a Spanish tertiary hospital
with a cadaveric organ transplant program (kidney, liver,
pancreas and heart), a living donation program (kidney
and liver) and a tissue transplant program. A random
sample was taken and stratified according to service
among ancillary hospital personnel [employees who
work in clinical services but who do not have any clinical
training and are not involved in any type of clinical activ-
ity (administrative officers and porters) or in hospital ser-
vices that do not involve any training or health care activ-
ity (porterage, administration, cleaning, kitchen and
installation maintenance)]. A total number of 401 work-
ers were selected and the study was carried out between
February and December 2003.

Attitudinal survey and study variables

Attitude toward organ donation was evaluated using a
survey validated in our geographical area (8-10). For the
distribution of the survey contact was made with an ad-
ministrative worker in clinical services and with the person
responsible for each ancillary service (cleaning, laundry,
etc.). These representatives were given an explanation of
the study and were made responsible for the distribution of
the survey in selected work shifts. The questionnaire was
given out at the beginning of the working day. This is a
time that provided access to all the selected personnel and
the questionnaire was completed at that precise time (it
took 3 to 5 minutes to complete the survey). The survey
was completed anonymously and was self-administered.
The process was coordinated by two health care workers
from the Regional Transplant Center.

Attitude toward related and unrelated living liver do-
nation was analyzed as the dependent variable. The fol-
lowing were analyzed as independent variables: a) age;
b) sex; c) marital status (single, married, divorced, wid-

owed or separated); d) the respondent’s job contract situ-
ation (permanent or contracted); e) personal experience
(through a family member of friend) of organ donation or
transplantation; f) attitude toward cadaveric organ dona-
tion; g) participation in voluntary type pro-social activi-
ties; h) having discussed the subject of organ donation
and transplantation within the family; i) concern about
possible mutilation after donation; j) a respondent’s reli-
gion (Catholic or non-Catholic); k) the attitude of a re-
spondent’s partner toward organ donation and transplan-
tation; l) a respondent’s evaluation of his or her need for a
hypothetical transplant in the future; m) a respondent’s
willingness to receive a donated living liver if one were
needed; and n) attitude toward living kidney donation.

Statistical analysis

The data were stored on a database and were analyzed
using the SPSS 11.0. statistical package. Descriptive sta-
tistical analysis was carried out on each of the variables.
Student’s t-test and the χ2 test complemented by an analy-
sis of the remainders were applied in order to compare
the different variables. Fischer’s exact test was applied
when the contingency tables had an expected frequency
of < 5. In order to determine and evaluate multiple risks a
logistical regression analysis was applied using the vari-
ables that had a statistically significant association in the
bivariate analysis. Only values of p less than 0.05 were
considered to be statistically significant.

RESULTS

Attitude toward living liver donation

The questionnaire completion rate was 94% (377 valid
surveys out of a total of 401 collected). Of those surveyed,
only 20% (n = 74) are in favor of the living donation of a
hemi-liver, but an additional 62% (n = 233) are in favor if
donation is for a relative. Of the rest, 8% (n = 30) would
not accept living liver donation and the remaining 11%
(n = 40) are undecided. 

31% (n = 117) believe that in the future there is a possi-
bility that they might need a transplant, 1% (n = 5) believe
that they will never need one and 68% (n = 255) are unde-
cided about the matter. What is more, when a respondent
considers whether or not he or she would be willing to be a
recipient of a hemi-liver donated by a family member, 54%
(n = 205) would be willing to receive one, 6% would
not (n = 24) and 39% are unsure (n = 148).

Bivariate analysis of the factors that influence
attitude

An analysis of the variables that influence attitude to-
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Table I. Variables that influence attitude toward living liver donation among hospital ancillary personnel

Variable Yes Yes, but only if related Against Not sure p 
(n = 74; 20%) (n = 233; 62%) (n = 30; 8%) (n = 40; 11%)

Mean age (40 ± 10 years) 39 ± 10 years 40 ± 10 years 43 ± 11 years 39 ± 10 years 0.450
Sex:

Male (n = 144) 30 (41%) 79 (34%) 14 (48%) 21 (53%) 0.088
Female (n = 231) 44 (59%) 153 (66%) 15 (52%) 19 (47%)
DK/NA (n = 2) 0 1 1 0

Marital status:
Single (n = 106) 24 (32%) 62 (27%) 8 (29%) 12 (30%) 0.941
Married (n = 230) 44 (60%) 147 (63%) 16 (57%) 23 (58%)
Widowed (n = 9) 2 (3%) 4 (2%) 2 (7%) 1 (3%)
Separated (n = 20) 3 (4%) 13 (6%) 1 (4%) 3 (8%)
Divorced (n = 9) 1 (1%) 6 (3%) 1 (4%) 1 (3%)
DK/NA (n = 3) 0 1 2 0

Type of service of work: 
Surgical (n = 26) 6 (8%) 17 (7%) 0 (0%) 3 (8%) 0.394
Medical (n = 29) 8 (11%) 13 (6%) 3 (10%) 5 (13%)
Central services (n = 48) 3 (4%) 34 (15%) 5 (17%) 6 (15%)
Ancillary services (n = 274) 57 (77%) 169 (73%) 22 (73%) 26 (65%)

Job contract situation: 
Permanent (n = 183) 33 (50%) 116 (54%) 21 (75%) 13 (36%) 0.126
Temporary (n = 70) 15 (23%) 42 (19%) 3 (11%) 10 (28%)
Contracted (n = 94) 18 (27%) 59 (27%) 4 (14%) 13 (36%)
DK/NA (n = 30) 8 16 2 4

Job activity related to transplantation: 
No (n = 365) 70 (95%) 228 (98%) 28 (93%) 39 (98%) 0.356
Yes (n = 12) 4 (5%) 5 (2%) 2 (7%) 1 (2%)

Personal experience of donation and/or tx:
No (n = 228) 40 (54%) 149 (64%) 18 (60%) 21 (53%) 0.318
Yes (n = 149) 34 (46%) 84 (36%) 12 (40%) 19 (47%)

Participation in pro-social activities:
Yes (n = 77) 16 (22%) 49 (21%) 7 (23%) 5 (13%) 0.060
No (n = 44) 8 (11%) 29 (12%) 5 (17%) 2 (5%)
No, but I would like to (n = 231) 47 (64%) 142 (61%) 17 (57%) 25 (63%)
Not sure – Does not know (n = 25) 3 (4%) 13 (6%) 1 (3%) 8 (20%)

Attitude toward cadaveric donation:
Against – Undecided (n = 138) 17 (23%) 86 (37%) 19 (63%) 16 (40%) 0.002
In favor (n = 239) 57 (77%) 147 (63%) 11 (37%) 24 (60%)

Concern about mutilation after donation:
Yes (n = 63) 12 (16%) 37 (16%) 8 (30%) 6 (23%) 0.331
No (n = 288) 61 (84%) 188 (84%) 19 (70%) 20 (77%)
DK/NA (n = 26) 1 8 3 14

Family discussion about donation and tx:
No (n = 133) 19 (26%) 90 (39%) 12 (40%) 12 (30%) 0.178
Yes (n = 244) 55 (74%) 143 (61%) 18 (60%) 28 (70%)

Religion:
Catholic (n = 307) 64 (87%) 202 (89%) 23 (79%) 18 (75%) 0.183
Non Catholic (n = 48) 10 (13%) 26 (11%) 6 (21%) 6 (25%)
DK/NA (n = 22) 0 5 1 16

(See following page)



ward living liver donation (Table I) shows that no differ-
ences have been found with respect to the following fac-
tors: age; sex; marital status; job situation; type of ser-
vice in which the respondent is based; job activity
related to transplantation; personal experience of the or-
gan donation and transplantation process or participation
in pro-social voluntary type activities. On the other
hand, attitude toward living liver donation is influenced
by attitude toward cadaveric donation. Thus, those who
would donate their organs upon death have a more favor-
able attitude to unrelated donation (24 versus 12%) as
well as to related donation (85 versus 75%) (p = 0.002).

Other factors that do not affect attitude are: having dis-
cussed the subject of donation or transplantation within
the family; fear of mutilation of the body after donation;
a respondent’s religion; knowing that one’s religion is in
favor of organ donation and transplantation and knowing
the attitude of one’s partner toward donation and trans-
plantation.

Those respondents who believe that they might need a
transplant in the future tend to have a more favorable atti-
tude toward living liver donation. Thus, 88% of those who
believe that they might need a transplant are in favor, com-
pared to 80% among those who are unsure and 20%
among those who believe that they are never going to need

a transplant (p < 0.001). Being willing to receive a hemi-
liver donated by a family member or a friend if it were nec-
essary is another factor that is positively associated to a fa-
vorable attitude toward living liver donation. Thus, 97% of
those who would be willing to receive one are in favor,
compared to 46 and 66% respectively of those who would
not accept one or who are unsure (p < 0.001). 

Finally, there is a clear association between attitude to-
ward living kidney donation and attitude toward living
liver donation (p < 0.001). 

Multivariate analysis

In order to carry out a multivariate analysis attitude
was grouped into two categories: a) in favor of related
living liver donation; and b) not in favor of related living
liver donation, including those who are against and those
who are undecided.

In this analysis two variables were found to be statisti-
cally significant independent factors affecting attitude to-
ward living liver donation: a) a respondent’s belief in the
possibility of needing a transplant in the future (OR = 1.5);
and b) a willingness to receive a donated living liver if one
were needed (OR = 16.2) (Table II). 
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Table I. Variables that influence attitude toward living liver donation among hospital ancillary personnel (Cont.)

Variable Yes Yes, but only if related Against Not sure p 
(n = 74; 20%) (n = 233; 62%) (n = 30; 8%) (n = 40; 11%)

Knowing the opinion of one’s religion toward DTO:
Yes, in favor (n = 99) 22 (32%) 63 (29%) 9 (31%) 5 (25%) 0.801
Yes, against (n = 7) 0 (0%) 6 (3%) 1 (3%) 0 (0%)
Not known (n = 227) 47 (68%) 146 (68%) 19 (66%) 15 (75%)
DK/NA (n = 44) 5 18 1 20

Partner’s attitude toward DTO:
Yes, in favor (n = 139) 36 (53%) 85 (39%) 9 (31%) 9 (39%) 0.084
Not known (n = 129) 24 (35%) 88 (40%) 8 (28%) 9 (39%)
Yes, against (n = 23) 1 (2%) 16 (7%) 5 (17%) 1 (4%)
I do not have a partner (n = 49) 7 (10%) 31 (14%) 7 (24%) 4 (17%)
DK/NA (n = 37) 6 13 1 17

Possibility of needing a tx for oneself:
Yes (n = 117) 37 (50%) 66 (28%) 7 (23%) 7 (18%) < 0.001
No (n = 5) 0 (0%) 1 (1%) 4 (13%) 0 (0%)
Not sure (n = 255) 37 (50%) 166 (71%) 19 (63%) 33 (83%)

Willingness to receive a living donated liver 
if it were necessary:
Yes (n = 205) 58 (78%) 140 (60%) 5 (17%) 2 (5%) < 0.001
No (n = 24) 2 (3%) 9 (4%) 9 (30%) 4 (10%)
Not sure (n = 148) 14 (19%) 84 (36%) 16 (53%) 34 (85%)

Attitude toward living kidney donation: 
In favor (n = 78) 62 (84%) 13 (6%) 1 (3%) 2 (5%) < 0.001
In favor only if it is related (n = 244) 10 (14%) 216 (93%) 9 (30%) 9 (23%)
Never (n = 25) 2 (3%) 3 (1%) 19 (63%) 1 (3%)
Not sure (n = 30) 0 (0%) 1 (1%) 1 (3%) 28 (70%)

Tx: Transplant; DTO: Organ Donation and Transplantation; DK/NA: Does not know/No answer.
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DISCUSSION

Unlike the situation in living kidney donation (where
many studies have been undertaken) (8,11-12) studies of
attitude toward living liver donation are uncommon (13)
and none have specifically analyzed the attitude of ancil-
lary personnel in health care centers. This means that
nothing is known about their attitude toward this type of
donation, making it difficult to design strategies aimed at
encouraging this type of donation. 

Living liver donation is a type of donation that is risky
for the donor because morbidity is often reported espe-
cially biliary fistulas and mortality occurring in 1-2% of
donors (5-8,14). However, the nature of liver transplanta-
tion means that it is a viable therapeutic option given that
the only alternative for a patient on the waiting list who
does not receive a liver is death (1) and there is no kind of
“dialysis” that can keep a patient alive as is the case with
kidney patients. In addition, due to the experience gained
by surgical teams in specialist referral centers, the risks
for the donor have been significantly reduced (6).

Hospital personnel tend to have quite a favorable atti-
tude toward living liver donation. In fact it is more favor-
able than that described in the general public in our coun-
try (8) and in other European countries (15), where rates
are at around 75% in favor. These rates refer to related
living liver donation, that is, where there is some kind of
relationship between the donor and the recipient, which
explains the high level of acceptance in all groups, both
among the general public (8,15), as well as among health
care workers (9,10). As shown in table III, the Transplant
Center of the Regional Autonomous Community of Mur-
cia has analyzed attitude toward living liver donation in
many groups and at many levels (8-10). As a general rule
it has been seen that attitude is less favorable in the gen-
eral public (74% in urban areas and 29% in rural areas)
than among personnel in health care centers. In this latter
group, primary care personnel have a more favorable atti-
tude (88%) than hospital personnel working in a center

with a living liver donor program (80%). Regarding an-
cillary personnel, it has been seen that there is a similar
attitude among those who work in primary care (83%)
and those who work in the hospital (82%). Also, their at-
titude is more favorable than that of the general public. 

We have found that the attitude of ancillary personnel
toward living liver donation is not influenced by the clas-
sic psycho-social factors that influence attitude toward
cadaveric donation, although it is related to the respon-
dent’s attitude toward cadaveric donation. This coincides
with data for the general public, which show a clear posi-
tive association with respect to attitude toward cadaveric
donation (8). However this relationship is not as clear as
it is with the general public: in the multivariate analysis it
is not a significant variable although it is on the border-
line of statistical significance. A close association has
also been found between attitudes toward living kidney
and living liver donation, which suggests that the main
problem with living donation is its acceptance (9,10). 

Table II. Variables that influence attitude toward living liver donation among ancillary hospital personnel: A multivariate study

Variable Regression coefficient Standard error Odds ratio p
(b) (confidence intervals)

Possibility of needing a transplant:
Not sure (n = 255) 1
Yes (n = 117) 0.421 0.360 1.524 (0.752-3.89) 0.242
No (n = 5) -3.289 1.345 0.037 (0.003-0.521) 0.014

Willingness to accept a living liver donation if it were necessary:
Not sure (n = 148) 1
Yes (n = 205) 2.788 0.452 16.241 (7.700-39.369) < 0.000
No (n = 24) -0.665 0.464 0.514 ( 0.207-1.278) 0.152

Attitude toward cadaveric donation:
Against – Not sure (n = 138) 1
In favor (n = 239) 0.526 0.308 1.692 (0.925-3.092) 0.088

Table III. Summary of the studies of attitude toward related
living liver donation carried out by the Transplant Center of

the Regional Autonomous Community of Murcia

Study group Sample size Favorable attitude

Urban Population 245 74%
Rural Population 65* 66%*
Transplant Hospital with a 
living liver donor program 1,168 80%
Physicians 345 85%
Nurses 289 77%
Ancillary personnel 377 82%

Primary Care (32 centers) 428 88%
Physicians 155 89%
Nurses 139 89%
Ancillary personnel 120 83%

*High refusal to complete the survey in the rural setting due to fear of living do-
nation, so that the rate of acceptance of living liver donation with the adjust-
ment due to the high refusal rate is 29% instead of 66% (8). 



Of the remaining variables, there is only one signifi-
cant association with two factors that are closely related
to feelings of reciprocity, that is, doing for others what
you would like to be done for yourself: a respondent’s be-
lief that in the future there is the possibility that he or she
may need a transplant and a willingness to receive a do-
nated living liver if one were needed. These two factors
clearly encourage a favorable attitude toward living liver
donation. 

The favorable predisposition of ancillary personnel
could be used as a source to promote living donation,
above all in those areas of the population where attitudes
are most negative (8). Living donation needs to be devel-
oped in Spain and could provide a potential source of or-
gans which is greater than that provided by cadaveric or-
gans, although, it should be remembered that for a variety
of reasons, out of all the people considered as potential
donors, only 10-20% actually become donors. 

In spite of this potential, some caution should be taken
in the development of living liver donation. This is be-
cause when we analyze the situation in other countries
where this technique has been developed we find that liv-
ing liver transplantation from one adult to another is be-
coming more common but it is only carried out by a few
specialist centers with a high volume of cases and where
there is extensive experience (16), with the objective of
reducing morbidity and mortality. What is more, it should
be remembered that each recipient has a number of po-
tential liver donors who are subjected to a series of inva-
sive procedures such as (arteriography, etc.) that cause
morbidity in them even if they do not become actual
donors (16,17). 

However, it has been seen that in spite of: a) the need
for living donation (1); b) the interest of transplant teams;
and c) the favorable attitude of the general public (8) and
of the hospital personnel (9,10), as seen in this study, this
type of donation continues to be minimal. Although it
would be the subject of a further study this is possibly
due to the fact that this favorable attitude is not converted
into a real demand for living donation from families of
patients on the waiting list. What is more, the attitude of
Spanish patients is different to that of patients from other
countries. A Spanish patient knows that in a relatively
short time he or she could receive a cadaveric organ and
prevent a family member from losing one of theirs while
alive, whereas in other countries the cadaveric organ do-
nation rate is very low and waiting times are longer (18).

To conclude we could say that ancillary hospital per-
sonnel are quite in favor of living liver donation, espe-
cially if it is related, in spite of the risk of morbidity and
mortality for the donor, and that this attitude is not influ-
enced by the classic psycho-social factors previously de-

scribed as being associated with attitude toward donation.
However, if we really want to encourage this type of
transplantation with living donors it will be necessary to
continue to organize informative campaigns to raise
awareness in hospitals. 
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