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Abstract

Background: Living donor liver transplantation is an effective line of therapy for patients with end-stage liver
disease. While there are various psychiatric complications that affect donors, only a few studies investigated such
complications among Egyptian living donors.

Results: The study showed psychiatric morbidity in 15% of donors, especially anxiety disorders and major
depression. Donors had high mean scores on psychoticism, neuroticism, impulsivity, and extraversion subscales
of the EPQ. Female gender, younger age group, low educational level, managerial work, being the sibs of the
recipients, and obtaining high scores in the EPQ were found to be independent risk factors correlated with the
development of psychiatric morbidity in liver donors.

Conclusion: The increased frequency of psychiatric morbidity among liver donors raises the need for thorough
pre- and postoperative psychiatric assessment and monitoring. It is mandatory to investigate the donors’
personality traits preoperatively to assess the decision-making process for donation and postoperatively to plan
appropriate protective and treatment programs.
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Background
Living donor liver transplantation [LDLT] is an effective
treatment for end-stage liver failure and overcomes the
scarcity of cadaveric organs and thus reduces waiting list
mortality [1].
It has been significantly associated with increased re-

cipient survival rates, yet there are still concerns about
the morbidity and even mortality in donors as they join
the procedure while being generally healthy without any
prior significant medical problem [2, 3]. Thus, it is para-
mount to ensure donors’ safety and mental and psycho-
logical well-being [4].
The spectrum of complications experienced by donors

in LDLT has been described in a number of publica-
tions; about 67% of donors develop postoperative
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complications, most of them are typical for a major ab-
dominal surgery, including wound infection, blood trans-
fusion, and re-operation [5]. Meanwhile, there are very
few data describing the psychiatric complications in
living liver donors. The main concerns of the transplant-
ation team are the surgical complications occurring in
the immediate postoperative period; however, psychiatric
complications may occur a long time after surgery. Dur-
ing this phase of postoperative recovery, assessment of
donors at most centers is very limited or non-existing.
Therefore, there should be more of published reports on
the frequency and nature of psychiatric complications in
this group of donors [6, 7].
In Egypt, living donor liver transplant has increased over

the past few years as the only permissible type of trans-
plant in the absence of a law that permits the use of de-
ceased donor organs [8]. Nonetheless, the psychological
aspects of the Egyptian living donor liver transplantation
(as far as we know) have not been investigated. Thus, the
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aim of this study is to assess the psychiatric morbidity rate
and risk factors encountered in the donor’s post donation
as well as their psychosocial profile and personality traits.
This research is the third report of a series of publications
in this field [9, 10].

Materials and methods
A prospective longitudinal study was conducted on do-
nors referred from the Liver Transplantation Unit in Ain
Shams University Specialized Hospitals, Wadi El-Nil
Hospital, and Egypt Air Hospital. They are located in
Cairo and serve both urban and rural areas, including
greater Cairo and other governorates. The study proto-
col was approved by the Ethical Committees of the three
mentioned hospitals. A written informed consent was
obtained from all respondents.
The study included all potential donors [11] over a 1-

year period, both male and female with an age range
from 18 to 45 years old, which is the age limit for living
liver donation. A total of 65 participants were assessed.
However, 31 were excluded (11 recipients died before
surgery and their donors were dismissed; 5 were ex-
cluded because of a history of substance abuse, bipolar
disorder, and panic disorder; 4 were hesitant about do-
nation; 2 declined when they knew that the recipient
chance for recovery was questionable; 4 were subjected
to coercion by their families putting pressure on them to
donate; 4 left hospital on the night of the surgery after
canceling their consent to donate without giving any
reasons; and 1 donor refused to sign the consent). Thus,
the current study included 33 actual donors [11] who
were subjected to the following:
- A preliminary interview using a designed sheet for

obtaining the following: age, gender, educational level, em-
ployment status, marital status, relation to the recipient,
satisfaction about donation, and willingness to donate.
- The General Health Questionnaire-28 (GHQ-28) [12]:

It was initially developed as a first-stage screening instru-
ment for psychiatric illness in order to identify potential
cases, which could then be verified and the nature of
which could be determined by using second-stage instru-
ment as clinical interview schedule. The version used in
this study is the Arabic version, with a cut-off point 7 in
the Egyptian community [13, 14]. We used this question-
naire prior to recruitment for surgery to exclude for minor
psychiatric morbidity; then, we used it 3months postoper-
atively to detect the emergence of such morbidities.
- The Structured Clinical Interview for DSM-IV (SCID-I)

[15]: It is a semi-structured diagnostic clinical interview for
DSM-IV comprising seven modules, focused on mood,
psychotic, substance abuse, anxiety, somatoform, eating,
and adjustment disorders. It is considered the standard
interview to verify the diagnosis in clinical trials and is ex-
tensively used in other forms of psychiatric research. In this
study, we used the Arabic Translated Version [16]. We
used the SCID-I test twice: first in the early recruitment
phase on all potential donors and those who had any psy-
chiatric diagnosis were excluded. Then, it was reapplied 3
months after donation on all actual donors to evaluate any
current psychiatric disorders.
- The Eysenck Personality Questionnaire (E.P.Q.) [17]:

It is a simple self-report test, consisting of 101 questions
designed to measure two major dimensions of personality:
psychoticism (P), which is related to odd cruel, antisocial
behavior, suspicion, and a lack of feeling; neuroticism (N),
which is defined as emotional liability, over responsive-
ness, and liability to neurotic breakdown under stress; and
extraversion–introversion (E/I), which implies the pres-
ence of an outgoing personality with uninhibited social
tendencies. We used the Arabic version [18].
-The D-scale of Guilford Inventory of Personality

Factors [19]: The D-scale is one of the dimensions of the
Guilford Inventory representing depressive tendencies.
This scale includes a cluster of factors, for example,
fluctuation of mood, optimism, pessimism, day dream-
ing, excitability, and feeling of guilt, worry, loneliness,
and ill health. It consists of 59 questions to be answered
with yes or no. We used the Arabic version with a score
range of 27 ± 10 as the norms of the Egyptian popula-
tion [20].

Statistical analysis
The data were tabulated and statistically analyzed using
the Statistical Package for Social Sciences software (SPSS;
version 17) [21]. Continuous variables were presented as
mean ± SD and categorical variables as absolute numbers
(percentages). Categorical variables were compared by
chi-square test. The logistic regression backward likeli-
hood ratio technique was used to find out the significant
independent predictors of psychiatric morbidity. A P value
of 0.05 or less was considered significant, and a P value of
0.01 or less was considered highly significant.

Results
Socio-demographic characteristics of donors
The age range of the sample was 18–45 with a mean of
30.3 ± 7.12 years. The majority of the sample was males
23 (69.7%) with 10 females (30.3%). Twenty out of the 33
donors (60.6%) were married; most of them were living in
a stable relationship. Twenty subjects (60.5%) received
school education (primary, preparatory, secondary, and
technical schools), 4 (9%) were illiterate (assisted during
the interviews in performing the assessments), and 10
(30.3%) were university graduates. Meanwhile, 66.7% of
donors were employed, 27.3% were manual workers,
24.2% were employees, and 15.2% were working in man-
agerial jobs, while 21.2% were housewives and 12% were
students (Table 1).



Table 1 Socio-demographic data of the donors

Variable n = 33 Percentage

Age Mean ± SD (30.33 ± 7.127)

Gender Male 23 69.7%

Female 10 30.3%

Education Illiterate 3 9.1%

Primary school 4 12.1%

Preparatory school 1 3%

Secondary school 1 3%

Technical 14 42.4%

University 10 30.3%

Occupation Manual workers 9 27.3%

Employees 8 24.2%

Managerial 5 15.2%

House wives 7 21.2%

Student 4 12.1%

Marital status Married 20 60.6%

Non-married 13 39.4%
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Relationship of donors to recipients
Around 42.4% of donors were volunteers not related to
the recipients. Whereas 21.2% donated to their fathers,
3% donated to their mothers, 12.1% to their sibs, 12.1%
to other relatives, and 9.10% donated to their maternal
uncles (Fig. 1).

Postoperative surgical complications in donors
Three months post donation, the majority (94%) re-
ported grade 1 complication and 3% had grade 2, while
Fig. 1 The relation of donors to the recipients
another 3% showed grade 3a complications according to
the Clavien Classification [22].

Satisfaction with the decision to donate and willingness to
donate again
The majority of the donors around 67% (n = 22) re-
ported that they would not donate again, whereas 33%
(n = 11) were willing to re-donate. It is worth telling that
some of the donors who refused to donate again lost
their recipients, while others had developed surgical



Table 3 Psychiatric morbidity three months post-donation by
SCID-I

SCID-I LDLT (N = 33)

Psychiatric disorders Anxiety disorder 2 (6%)

Major depressive episode 2 (6%)

Adjustment disorder with mixed
anxiety & depression

1 (3%)

No Psychiatric disorders 28 (85%)
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complications or experienced greater pain post donation
than they had anticipated. It is worth telling that 73% of
the recipients (n = 24) were still alive 3 months after do-
nation, while the rest unfortunately died.

Assessment of personality traits
Data in Table 2 revealed that the mean scores of donors on
Eysenck Personality Questionnaire for psychoticism (P) sub-
scale (5.4 ± 2.7) were higher than the norms of the Egyptian
population; this may indicate that they had a tendency to
tough-mindedness, recklessness, hostility, anger, and impul-
siveness. Donors scored higher than the Egyptian population
norms on neuroticism (N) subscale (10.1 ± 4.4) which im-
plies that they had low activation thresholds and inability to
inhibit or control their emotional reactions, experienced
negative effect in the face of very minor stressors, and may
have high levels of negative effect such as depression and
anxiety. Moreover, donors showed higher scores on impul-
sivity (11.48 ± 5.29) and also on extraversion (E) (13.36 ±
4.6) subscales compared to the normal Egyptian population
which means that they were good mixers, sociable, and im-
pulsive and have a tendency to become aggressive.
Furthermore, Table 2 showed that the majority of do-

nors assessed by the D-scale of Guilford Inventory of
Personality Factors had scores (24.1 ± 12.8) that were
within the norms of the Egyptian scores.

Psychiatric morbidity 3 months after donation
Fifteen percent of donors scored above 7 in the General
Health Questionnaire-28 3 months after donation. They
were diagnosed according to the DSM-IV with major
depression (of moderate severity) (n = 2, 6%), anxiety
disorders (n = 2, 6%), and adjustment disorder with
mixed anxiety and depression (n = 1, 3%). None of the
donors had severe depression, bipolar disorder, or any
other psychiatric morbidity (Table 3).

Risk factors associated with psychiatric morbidity post
donation (Table 4)
To evaluate the predictive value of the previously analyzed
factors, we performed linear regression analysis test. Results
revealed that risk factors for psychiatric morbidity were
young age group (P = 0.012), female gender (P = 0.07),
Table 2 Personality traits using the EPQ and D-scale of Guilford
inventory

Personality assessment Mean ± SD Norms of Egyptian
population

EPQ Psychoticism 5.48 ± 2.70 2 ± 2

EPQ Neuroticism 10.15 ± 4.49 9 ± 5

EPQ Impulsivity 11.48 ± 5.3 9 ± 4

EPQ Extroversion 13.4 ± 4.60 12 ± 4

Guilford inventory (D) 24.1 ± 12.81 27 ± 10
receiving secondary education (P = 0.041), working in man-
agerial jobs (P = 0.019) or being students (P = 0.003), being
the sibs of the recipients, and obtaining higher scores in
EPQ psychoticism (P = 0.049), neuroticism (P = 0.000), and
extraversion and impulsivity (P = 0.000).

Discussion
Living donor liver transplantation is an alternative for
patients in need for liver transplantation who are not
likely to receive a cadaveric donor for liver transplant in
a timely manner. There are a few studies, which evalu-
ated both the preoperative and postoperative psycho-
logical statuses of liver donors [11]. Consequently, our
study aimed to evaluate the psychiatric morbidity and
the associated risk factors in a sample of Egyptian liver
donors preoperatively and 3-months post donation.

Psycho-demographic characteristics of Egyptian living
donor liver transplantation
Our demographic information of donors was approximately
similar to those reported in previous studies [23, 24, 25].
However, there were some differences as regards the
donor’s gender as the majority of the actual donors in our
study were males (69.7%) compared to (30.3%) females. This
gender disparity was non-congruent with a previous study
in which women had a higher motivation and readiness for
life organ donation [11]. In a study done by Chan and his
colleagues [26], the actual donors in their series were fe-
males and most of them were wives of the recipients.
Donation patterns had consistently showed a greater

number of women as living donors than men, especially in
most of the western countries. Herman and his colleagues
[27] found that there were more male than female donors
in eight countries (Japan, Korea, Egypt, Saudi Arabia,
Spain, Turkey, Germany, and the USA), with a proportion
higher than 70% of male donors was observed in three
countries only (Egypt, Saudi Arabia, and Korea).
Two thirds of our donors were married, which may re-

flect the degree of social support provided by family mem-
bers. We were in agreement with Erim and his coworkers
[11] who found that when family members in Germany
were involved and gave all possible support to donors, the
mean values of anxiety and depression were much
reduced.



Table 4 Risk factors correlated with psychiatric morbidity

Model Unstandardized Coefficients Standardized Coefficients t Sig.

B Std. Error Beta

Age Donor’s Age −.101 .023 −.072 −4.337 .012*

Gender Female donors 5.045 1.291 .417 3.907 .017*

Marital status Marital status −1.208 .844 −.136 −1.431 .226

Education Primary education −2.187 3.320 −.128 −.659 .546

Preparatory education −2.896 3.443 −.089 −.841 .448

Secondary schools − 11.848 3.973 −.365 −2.982 .041*

Technical schools 1.281 3.280 .114 .390 .716

University 2.406 .787 .112 3.056 .038*

Occupation Employee −.421 1.079 −.032 −.390 .716

Managerial −3.140 .830 −.203 −3.783 .019*

Student −11.460 1.710 −.673 −6.701 .003*

Relation Relation to recipient father −3.830 2.369 −.225 −1.616 .181

Relation to recipient sibs −13.253 2.409 −.685 −5.501 .005*

Relation to recipient maternal uncle −2.622 1.982 −.154 −1.323 .256

No relation to recipient −4.131 1.490 −.367 −2.772 .050*

Personality traits Guilford inventory .135 .084 .306 1.611 .182

EPQ Psychoticism 1.038 .371 .497 2.797 .049*

EPQ Neuroticism −2.077 .103 −.930 −20.095 .000*

EPQ impulsivity 1.814 .129 .959 14.016 .000*

EPQ Extra version 1.352 .036 .622 37.533 .000*

(*): Significant
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In the current study, a considerable percentage (42.4%)
received technical education and (30.3%) were university
graduates, (9%) were illiterate, and the rest received differ-
ent types of non-university education. We believed that
educational level can affect the degree to which the
donors grasp and understand the information given to
them about surgical details and this could allow them
to communicate their decision better with the trans-
plant team.

Relation of donors to recipients
The reported dynamic factors underlying a donor’s motiv-
ation included the social environment, the relationship to
the recipient, and the donor’s personal attitude and bene-
fits [28]. Many donors are blood-related to the recipients.
This was already assumed because those donors have
close emotional ties to the recipients, and the matching of
the genetic materials is often successful [27].
Surprisingly, in our research, 42.2% of the actual

donors were volunteers who had no close or remote re-
lation to the recipients; unfortunately, we did not study
thoroughly their motivation to donate; thus, we were not
able to clarify the reasons for their altruistic attitudes.
Moreover, in some western communities, a considerable
percentage of donors were not blood-related [27].
In an Egyptian study [8], it was stated that donation of
the non-relative recipient is a complex procedure. It iden-
tified donors who justified their will to donate by their
religious beliefs. Informed consent is very important, and
ethically speaking, it is necessary to exclude financial
inducement before donation, as the primary selection cri-
terion for a living liver donor should be volunteerism not
being vendor donors.
Spouses are the most common “voluntary living donors”

for adult recipients in Europe and Asian [27, 29, 30]. Sur-
prisingly, none of our recipients received the donation
from their spouses. This point will need further studying
from a cultural perspective. In our study, those who do-
nated to their fathers were 21.2%, their mothers 3%, and
sibs 12.1%. The motivation behind this donation is simply
understood by their strong emotional relation and bond-
ing to their family members and their wish to keep their
beloved ones alive. We are in agreement with previous
authors who ascribed donation to parents as a way to
express love and gratitude, for whom it is considered a
salvation step to relieve them from suffering [8].

Satisfaction with the decision to donate
Findings related to the satisfaction with the decision to
donate and willingness to donate again were different; in
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some centers, the majority of donors confirmed that
they would consent to donate once more [25, 31]. In this
current study, on asking about the possibility of donat-
ing again, 33% of actual donors were willing to donate
again yet the majority (67%) reported that they were not
willing to due to their experiences of losing their recipi-
ents or feeling traumatized shortly after surgery.
Contrary to our findings, previous researchers reported

that all donors in their samples would willingly donate
again, as they believed they had benefited from the dona-
tion, whereas others reported that most of the donors
(73.8%) would donate again, 19.2% would not, and 7% did
not answer this question [25, 32].

Personality traits of donors
The assessment of personality traits is an essential step
in the donation procedure; it may be helpful in explain-
ing whether the donor might be inherently more prone
to a psychological sequel or whether the stress of the op-
eration increases the risk of such complications.
Our findings indicate that the personality trait assess-

ment may be helpful to provide necessary psychological
support to help donors cope appropriately with the post-
surgical stressful situation. Supporting this view, various
studies [29, 33, 34] emphasized the importance of asses-
sing the personality of the potential donors prior to the in-
dividual’s decision-making to donate; some potential
donors with high trait anxiety tended to decide to donate
in a “postponement” pattern than a “deliberate” pattern.
In our study, we found that the actual donors did not

score higher in D-score of Guilford’s battery, which means
that they had no trait depression or inherited susceptibility
to depression. On the other hand, our data on personality
traits of donors using the EPQ revealed that their mean
scores in the EPQ, psychoticism, and impulsivity were
higher than those of the published Egyptian norms, which
may indicate that they had tendencies to experience nega-
tive effect on facing stress. Their impulsivity may reflect
that the donation process for them is a personal challenge
and an opportunity for an exceptional experience or to
initiate life change. Their high scores on neuroticism may
reflect their vulnerability to anxiety as was extensively
explained by Eysenck and Eysenck [17].

Psychiatric morbidity among Egyptian living donor liver
transplantation
There are few data describing long-term psychiatric
complications in living liver donor post donation [25].
The infrequent recording of such problems was ex-
plained by the absence of careful donor monitoring dur-
ing long-term follow-up visits.
On the contrary, some studies reported that liver donors

reached improved mental well-being in the long-term
follow-up period [7, 26, 35, 36]. Other findings reported
that donors had an increased rate of psychiatric complica-
tions, including depression, anxiety, bipolar disorder, and
substance abuse [11].
In the current study using SCID-I for diagnosis of psy-

chiatric disorders according to DSM-IV criteria, 3 months
after donation revealed that 15% of the Egyptian actual
donors had an Axis-I diagnosis. Our results were consist-
ent with previous findings, which found that the occur-
rence of post donation depression rates ranged between
0.2 and 15% among donors [37]. Moreover, Gokce and
coworkers [32] found that 12.5% of donors had low mood
and 6.3% were in need for pharmacological and psycho-
therapeutic interventions. Other studies showed a lower
prevalence reported in Germany (9.3%) [11] and Japan
(9.7%) [38]. Different results could be attributed to the
socio-cultural quality of living confounding factors and
the difference in sampling and methods of assessment.
In our research, major depression and anxiety disor-

ders were by far the commonest diagnostic categories
encountered being 6% and 6% respectively. A higher rate
of major depression was reported in Japan by Kizilisik
and colleagues [39] who found a rate of 7.1% for major
depression post donation. However, only one of those
donors received antidepressants.
On the other hand, a lower rate of clinical depression

was recorded by other investigators with a range from
only 3 to 4.9% [24, 38]. These discrepancies may reflect
cultural and methodological differences.
Depression reported in donors may reflect their feeling

of loss of capacity, helplessness, loss of function, and in-
ability to cope. Anxiety may be due to the fear and
threat of the loss of a beloved person. We are in agree-
ment with a previous Egyptian study which considered
that the donation is an attempt to become like the
recipient by undergoing a similar serious operation [8].
In the current study, the severity of anxiety and depres-

sion was generally mild, which necessitates minor psycho-
therapeutic and pharmacological intervention. It seems
mandatory to follow those donors for a longer time after
they return successfully back to normal life and to decide
whether their symptoms will persist or not.
On elucidating the predictive risk factors associated

with psychiatric morbidity in our study, we found that
being a female was a risk for developing psychiatric dis-
orders. This notion agrees with various studies’ findings
[11, 36, 40]. It could be explained by their gender-
related anxiety and heightened stress upon their respon-
sibilities towards their homes.
In our study, young donors were more prone to de-

velop psychiatric morbidity. Similarly, previous studies
found that donors under the age of 55 were subjected to
more health-related stressors, while donors aged from
55 to 60 years of age were found to have significantly
better mental health [29].
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Having secondary educational level was statistically
significantly correlated with psychological symptoms in
both univariate and linear regression analyses in our re-
search. This is similar to results of a study by Erim and
colleagues [11]. This may be attributed to the fact that
persons with low educational level were less confident,
and they could not handle the physical, mental, and fi-
nancial burdens of organ transplantation.
Regarding personality traits of donors, we found that

having high scores in psychoticism, neuroticism, and im-
pulsivity was correlated with the development of psychi-
atric morbidity, which was statistically significant in both
univariate and linear regression analysis. Nevertheless,
extraversion proved to be highly significant on using lin-
ear regression analysis. Other studies showed that low
extraversion scores were linked to emotional distress
and anxiety; specifically social phobia [23, 41].
It is worth mentioning that individuals with high neuroti-

cism had low activation thresholds, were unable to inhibit
or control their emotional reactions, and experienced nega-
tive effect in the face of minor stressors; hence they were
more liable to anxiety under stress. On the other hand,
those with high psychoticism had tough-mindedness, suspi-
ciousness, recklessness, hostility, anger, and impulsiveness
that made them more prone to develop psychiatric illness
[24]. Moreover, donors who scored high in impulsivity
automatically responded to donate to save their loved ones’
lives, and this might be conflicting with their family fears
and work responsibilities, which caused additional stress on
them that increased their tendency to experience psycho-
logical symptoms.

Conclusion
The study showed that 15% of living donors developed
psychiatric morbidity 3-months post donation; also there
are a number of psycho-demographic and personality
traits. Risk factors were associated with this psychiatric
morbidity. The increased frequency of psychiatric prob-
lems among the living liver donors raises the need for a
long-term careful postoperative psychiatric assessment
and monitoring. It seems mandatory to investigate the do-
nors’ personality traits preoperative to assess the decision-
making process and to plan for appropriate past operative
psychological support.
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