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Background: Improving the health-related quality of life (HRQOL) of living liver donors post-donation
is an important aspect of care quality. Analyzing the HRQOL of living liver donors prospectively could help
improve our understanding of the recovery of HRQOL and help improve the quality of donor care. In this
study, we examined the HRQOL of living liver donors at pre-donation and at 1-year post-donation and
analyzed the effect of pre- and post-donation factors on the donors’ physical and mental HRQOL.
Methods: This was a prospective study. During the enrollment period (August 2013 to December 2015),
68 living liver donors completed the study questionnaires 5 times: at pre-donation and at 1, 3, 6, and
12 months post-donation. The Medical Outcomes Study Questionnaire Short Form-36, which yields both
physical (PCS) and mental (MCS) component summary scores, was used to measure the HRQOL. The
pre- and post-donation factors included donation ambivalence, recipients’ physical condition, post-donation
complications, and recipients’ survival status.

Results: Participants’ mean PCS scores were 43.59 and 56.50 at 1 and 12 months after donation,
respectively, whereas their mean MCS scores were 46.89 and 46.28, respectively. The mean PCS score was
worse at 1 month after donation but improved significantly over time (P<0.05); conversely, the MCS was
quite stable over time (P>0.05). A good PCS score was associated with no surgical complications of donation
(coefficient =2.87, P=0.02), whereas a poor MCS score was associated with an education of less than a
bachelor’s degree (coefficient =-3.60, P=0.004), a higher Model for End-Stage Liver Disease (MELD) score
in the recipient (coefficient =-0.13, P=0.03), and recipient death (coefficient =-3.48, P=0.03). Pre-donation
ambivalence and sense of coherence were not significant predictors of the PCS or MCS scores.
Conclusions: The impact of living liver donation on HRQOL was strongest in the early stages of the
post-surgery period for the physical domain. Health-care professionals should carefully manage and monitor
the progress of surgical outcomes, particularly in high-risk groups such as donors with a low education level
or donors whose recipients have severe illness or end up dying after the surgery. Doing so may allow for

suitable intervention opportunities to improve the HRQOL of living liver donors.
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Introduction

Living-donor liver transplantation (LDLT) is one means
of addressing organ shortages in liver transplantation and
has become a life-saving therapy for patients with end-stage
liver disease worldwide (1,2). However, living liver donors
often experience considerable physiological, psychological,
and social changes following surgery, which require the
attention of the transplant team (3,4). An important goal
of such post-donation care is to help donors regain their
health and quality of life. Health-related quality of life
(HRQOL) can be defined as well-being in the physical,
psychological, social, and environmental domains of life,
and it is an important indicator of the quality of medical
care. Cross-sectional studies have indicated that although
most donors maintain an above-average HRQOL after
the donation, some report markedly poorer HRQOL or
perceive their health to be worse than before the donation
(5-8). Prospective studies have reported that the physical
domain of HRQOL is the most affected in the earliest
stages after donation, although it may return to pre-
donation levels within 6 to 12 months after donation (8-10).
Still, the HRQOL of living liver donors requires more
investigation, and a prospective study design is perhaps
best suited to understanding the changes in HRQOL after
donation.

Investigating the predictors of HRQOL is also important
for identifying high-risk groups and promoting donors’
overall welfare. Although a number of risk factors have
been identified, such as post-donation complications,
recipient mortality, and the donors’ social and demographic
characteristics, studies on them have yielded inconsistent
conclusions (3,7,8). Some living liver donors reportedly
experience ambivalence (i.e., the coexistence of inconsistent
or opposing perceptions) before donation (11), which may
affect their physical and mental health thereafter. However,
the relationship between pre-donation ambivalence
and post-donation HRQOL had not been thoroughly
investigated. Another factor that potentially influences
the HRQOL of living organ donors is the sense of
coherence (12). Sense of coherence is defined as “a resource
that enables people to manage tension, to reflect about
their external and internal resources, to identify and
mobilize them, to promote effective coping by finding
solutions, and resolve tension in a health promoting
manner ” (13). Individuals with a strong sense of coherence
may feel that their life is meaningful and that their stress
is understandable and manageable (13). However, no
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studies have yet examined the effect of sense of coherence
on HRQOL of living liver donors, suggesting that the
association between sense of coherence and HRQOL needs
further investigation.

Investigating the HRQOL and influencing factors of
living liver donors pre- and post-donation may help enrich
our understanding of their quality of life as well as promote
the quality of their care. Given the prevalence of LDLT in
Asian countries (14), it is a research avenue worth pursuing.
The purpose of this study was to assess the HRQOL
of living liver donors and analyze the effects of pre-
donation ambivalence, sense of coherence, post-donation
complications, and recipient mortality, as well as donors’
and recipients’ basic characteristics, on the HRQOL of
living liver donors up to 1 year after donation.

Methods
Study design and participants

We used a prospective, correlational design in this study.
The data were collected at pre-donation and at 1, 3, 6, and
12 months post-donation from living liver donors. The
inclusion criteria for this study were age of 20 years or older
and having donated part of their liver to an adult recipient.
All pre-donation information was collected during
candidacy assessments in the clinic of a medical center
in northern Taiwan. We explained the purpose and data
collection process to potential participants and obtained
their written informed consent. They were also assured of
their right to refuse participation or to withdraw from the
study at any stage. After the donation, we mailed a set of
self-administered questionnaires with a stamped envelope
to the participants. They were encouraged to return these
questionnaires within 3 days. Up to 2 text reminders were
sent to participants if they did not return the questionnaires
within the recommended time frame. Numerical codes
were used in place of the participants’ names. This study
conformed to the ethical guidelines of the 1975 Declaration
of Helsinki. The data collection was approved by the Chang
Gung Medical Foundation Institutional Review Board

(approval No. CGMH 102-1974B).

Measures

The Chinese version of the Medical Outcomes Study
36-Item Short Form Survey (SF-36) was used to assess
HRQOL (15). This questionnaire is a widely used
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instrument that has been validated for assessing the
HRQOL of organ transplant recipients (16). The scale
contains 36 items in 8 subscales: physical functioning,
role-physical, bodily pain, general health, vitality, social
functioning, role-emotional, and mental health (17).
The internal consistency reliability (Cronbach’s a) of the
8 subscales ranged from 0.54 to 0.91 in this study. These
8 subscales can in turn be merged into 2 dimensions: the
physical (PCS) and mental (MCS) component summary (17).
To aid in our understanding of overall HRQOL, we
employed the PCS and MCS scores for the statistical
analysis in this study. For this scale, higher scores indicated
better HRQOL.

The ambivalence subscale of the Donor Attitude
Scale developed by Simmons er 4/. was used to measure
participants’ level of pre-donation ambivalence (18). This
subscale contains 7 items. One item (“Did you know right
away you would definitely do it, or did you think it over?”)
is answered on a dichotomous scale, where a response of
0 indicates that the decision was made instantly and a
response of 1 indicates that the decision required thought.
The other 6 items use a 4-point Likert scale, which were
subsequently recoded by us into a dichotomous scale.
For example, for the item “How hard was the decision
to make?”, the response options included “very hard”,
“somewhat hard”, “a little hard” or “not at all hard” If the
answer was “very”, “somewhat” or “a little”, the participants
were given a score of 1; if their answer was “not at all
hard,” then the score was 0 because the answer indicated
no ambivalence. A possible score was 0-7, with higher
scores indicating a higher degree of ambivalence. The
Chinese version of the ambivalence subscale was developed
by translating the original, and permission for its use was
obtained (19). This scale has been used to assess living
liver donor candidates (20,21). The internal consistency
reliability (Cronbach’s a)) was 0.71 in this study.

The 13 items of the Chinese version of the Sense of
Coherence Scale were used to measure sense of coherence
in this study (22). Sample items for this scale include
“Doing the things you do every day is: (from ‘a source of
deep pleasure and satisfaction’ to ‘a source of pain and
boredom’)” and “Do you have a feeling that you are in an
unfamiliar situation and don’t know what to do? (from ‘very
often’ to ‘very seldom or never’)”. The responses were made
on a 7-point Likert scale; thus, the possible total score range
is 13-91. Higher scores indicate a higher level of sense of
coherence. The internal consistency reliability (Cronbach’s
o) was 0.84 in this study.
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We also obtained donors’ basic information, including
their age, sex, marital status, education level, and relation
to recipients. The recipients’ information, which we also
assessed, included age, sex, Model for End-Stage Liver
Disease (MELD) score, and survival status at 1 year after
surgery. We used the Clavien classification system (grades
I-V), drawing on information from donors’ medical records,
to assess post-donation complications in donors (23,24). In
the multivariate analysis, we classified donors into 2 groups
based on whether or not they experienced complications.

Statistical analysis

The data analyses were performed using SPSS Statistics
version 20.0 (IBM Corp., Armonk, NY, USA). Descriptive
statistics including means, standard deviations (SD),
and ranges were calculated for continuous data, whereas
frequencies and percentages were calculated for categorical
data. The linear mixed model (LMM) was used to examine
the change in HRQOL and determined the predictors of
HRQOL after donation. The LMM is considered useful
for understanding changes in study variables over time
and examining the effects of influencing factors (25). First,
the effect of the pre-donation variables (e.g., demographic
characteristics, donors’ pre-donation ambivalence, donors’
sense of coherence, recipients’ MELD score) on HRQOL
were analyzed. Second, the effects of the post-donation
variables (e.g., donors’ complication and mortality of
recipients) were analyzed. Finally, if any pre- or post-
donation variables showed statistical significance (P<0.05),
these factors were included in the final multivariate model.
The PCS and MCS scores at pre-donation were placed in
each model to serve as control variables. The significance
level (P value) was set at <0.05.

Results

One hundred thirty-five donors underwent a right-lobe
hepatectomy for LDLT during the enrollment period
(August 2013 to December 2015). Of them, 102 agreed to
participate in this study. Those who refused to participate
did so because of a “busy schedule” and “no interest”. Of
these 102 enrolled donors, 68 patients (66.7%) completed
the questionnaire five times after the donation and were
analyzed in this study. There were no statistically significant
differences between the donors that completed the follow-
up questionnaires and those who did not in terms of age
(P=0.87), sex (P=0.89), relation to recipients (P=0.93), sense
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Table 1 Basic data of living liver donors (N=68)

Variables Outcomes

Donor data
Age, mean + SD [range] 31.6+7.77 [20-53]

Sense of coherence, mean + SD [range] 63.16+12.29 [25-88]

Ambivalence, mean + SD [range] 3.96+1.77 [0-7]
Sex, n (%)

Female 37 (54.4)

Male 31 (45.6)
Marital status, n (%)

Married 24 (35.3)

Single 44 (64.7)
Education, n (%)

High school 25 (36.8)

> Bachelor 43 (63.2)
Relation to recipient, n (%)

Children 56 (82.4)

Other related 12 (17.6)
Complication, n (%)

No 52 (76.5)

Yes 16 (23.5)

Recipient data
Age, mean = SD [range] 55.1+9.29 [21-68]

MELD score, mean + SD [range] 17.29+9.65 [6-40]

Sex, n (%)
Female 18 (26.5)
Male 50 (73.5)
Survive, n (%)
No 10 (14.7)
Yes 58 (85.3)

SD, standard deviation; MELD, Model for End-Stage Liver Disease.

of coherence (P=0.28), pre-donation ambivalence (P=0.41),
post-operation complication (P=0.67), and recipients’
survival status (P=0.11) (data not shown).

The mean age of the 68 donors was 31.6 years, and
54.4% were female. Most of the donors were single, had
a bachelor’s degree education, and had donated part of
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their liver to their parents. Meanwhile, the mean age of
the recipients was 55.1 years, and most were male (73.5%).
Their mean MELD score was 17.29, and 58 (85.3%) of the
recipients survived the first year after surgery. The mean
ambivalence score was 3.96 (SD =1.77); this indicated that
donors experienced moderate ambivalence pre-donation.
Their mean sense of coherence score was 63.16 (SD
=12.29), indicating that donors had fairly high psychological
strength and resources for coping with stress (7able I).

Sixteen (23.5%) donors were found to have experienced
mild complications according to the Clavien classification
system, with 9 donors having a grade of I and 7 donors
having a grade of II. The remaining donors experienced no
complications. No donors died as a result of the operation
(Tible 2).

The mean PCS score ranged from 43.59 to 56.70
throughout the study. It tended to be worse (compared to
pre-donation) at 1 month after donation (mean =43.59,
SD =7.06), but returned to around pre-donation levels at
12 months after donation. The mean MCS score was quite
constant across the study period, ranging from 45.80 to
46.89 (Table 3).

According to the LMM, the PCS score was significantly
worse at 1 month (coefficient =-13.52, P<0.01) after the
donation; however, it showed a trend toward improvement
as time passed (i.e., the coefficients improved). None of the
pre-donation variables had a significant effect on PCS score.
However, donors’ complication after the donation had a
significant influence on the PCS score: that is, donors who
did not experience a complication had better PCS scores
than did donors who experienced a complication (coefficient
=2.83, P=0.02) (Tuble 4).

As for the MCS, the LMM (Table 5) shows that the MCS
score remained relatively constant over time (P>0.05).
Both pre-donation (donors’ education level and recipients’
MELD score) and post-donation (recipients’ survival status)
factors had significant effects on MCS score. Accordingly,
these 3 variables were analyzed together in the final LMM.
The results showed that all 3 variables remained significant.
Specifically, the factors associated with poor MCS scores
included an education level of less than a bachelor’s degree
(coefficient =-3.60, P=0.004), recipients having a high
MELD score (coefficient =-0.13, P=0.03), and recipient
death within 1 year after donation (coefficient =-3.48,
P=0.03). The pre-donation MCS score was also significantly
associated with post-donation MCS score (coefficient =0.39,
P<0.001).
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Table 2 Complications of living liver donors classified according to the Clavien system (N=16)

Grade Definition [n]

I (n=9) Any deviation from the normal postoperative course but did not need medication (except antiemetics, analgesics,
antipyretics, and electrolytes) or surgical interventions: eyes uncomfortable [2]; right arm thrombophlebitis [1]; exceeded
drainage volume; treated conservatively [1]; pruritus [1]; unknown skin rash [1]; fever >2 days postoperative; treated
conservatively [2]; decreased serum potassium; needed replacement [1]

Il (n=7) Complications requiring medication beyond the drug for grade 1 complications: wound infection; treated with antibiotics [5];
upper respiratory infection; needed anti-influenza medication [1]; erosion gastritis [1]

Il (n=0) Complications requiring surgical, endoscopic, or radiological interventions [0]

IV (n=0) Life-threatening complications [0]

V (n=0) Death [0]

Table 3 Physical and mental health-related quality of life of living
liver donors (N=68)

Time PCS (mean + SD) MCS (mean + SD)
Pre-donation 56.70+5.96 45.80+7.83
1 month 43.59+7.06 46.89+8.65
3 months 49.82+6.02 45.76+9.07
6 months 53.79+6.15 46.23+8.92
12 months 56.50+5.85 46.28+8.03

SD, standard deviation; PCS, physical component summary;
MCS, mental component summary.

Discussion

The PCS score was much lower early in the post-donation
period, whereas the MCS score remained stable over
time. Only post-donation complications were significantly
associated with the PCS, whereas 3 factors—education
level, recipients’” MELD score, and recipient survival
status—were significantly associated with the MCS score.
The pattern in HRQOL in this study was similar to
that found in previous reports (7-10). It is understandable
that the physical domain of HRQOL of living liver
donors would be influenced by the donation, given that
donors often experience wound pain, fatigue, diarrhea,
and inadequate nutrient intake problem at the early stage
after donation (26-28). The mental domain of HRQOL
was not significantly influenced by the donation. Donors
may believe that the liver donation would helpful for the
recipients and other family members, and the psychological
benefit may help them maintain a stable mental status.
Living-organ transplantation aims to maximize the balance
between the safety of living donors and the success of
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recipients. Living liver donors should undergo careful pre-
donation psychosocial assessment (29-31). Donors who have
poor mental status would be excluded from the candidacy.
The stability of the MCS of living liver donors after surgery
is also important. Thus, the care of living liver donors
appears to be a continuous process from pre-donation to
post-donation.

Post-donation complications were a significant predictor
of the PCS score, even though the majority of individuals
with post-donation complications in our study participants
had mild complications, and none of the donors had life-
threatening complications. This finding agrees with
a previous report showing that surgical complications
can aggravate distress symptom, compromise physical
function and daily activity, and influence HRQOL after
donation (6,31).

Donors who had a higher education level had higher
MCS scores. Ladner et 4/. found that education less than a
bachelor’s degree was a significant predictor of a poor MCS
score (8). Patients with higher education can comprehend
the extent and consequences of donation more precisely (8)
and therefore are better able at coping with surgical trauma.
Well-educated donors may also learn the necessary skills
for pre-operative preparation, post-operative self-care,
and stress coping. Additionally, a higher education level
is correlated with higher socioeconomic status and more
social resources (32). Good preparation and adequate
support resources are considered cornerstones of recovery
from major surgery. Health-care professionals in the
transplantation team should therefore be attentive to
donors’ level of readiness, particularly among those with
low education levels. Pre-donation informed consent and
post-donation care instructions should be appropriate for

HepatoBiliary Surg Nutr 2019;8(1):1-9
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95% CI
Parameter Coefficient S.E t P
Lower Upper

Intercept 44.52 5.50 8.08 0.000 33.60 55.44
Time

1 month -13.52 1.00 -13.51 0.000 -15.49 -11.55

3 months -7.11 0.96 -7.44 0.000 -8.99 -5.22

6 months -2.75 0.81 -3.38 0.001 -4.36 -1.15

12 months 0’ - - - - -
Complication

No 2.83 1.22 2.32 0.02 0.42 5.25

Yes (0} - - - - -
Pre PCS 0.17 0.09 1.87 0.06 -0.01 0.35
° reference group. PCS, physical component summary; Cl, confidence interval.
Table 5 Mental domain of health-related quality of life (MCS) of living liver donors

95% ClI
Parameter Coefficient S.E. t P
Lower Upper

Intercept 28.25 4.33 6.52 0.000 19.67 3.68
Time

1 month 1.23 1.33 0.93 0.35 -1.39 3.86

3 months 0.18 1.30 0.13 0.89 -2.40 2.75

6 months 0.52 1.16 0.45 0.66 -1.78 2.82

12 months 0’ - - - - -
Education

High school -3.60 1.22 -2.96 0.004 -6.02 -1.19

> Bachelor (0} - - - - -
Survive of recipients

No -3.48 1.53 -2.28 0.03 0.45 6.52

Yes 0" - - - - -
MELD -0.13 0.06 -2.15 0.03 -0.25 -0.01
Pre MCS 0.39 0.07 5.52 0.000 0.25 0.54

a, reference group. MELD, Model of End-Stage Liver Disease; MCS, mental component summary; Cl, confidence interval.

the health literacy of donors (8,33).

The recipients” MELD score (i.e., their disease severity)
and recipient death were both negatively correlated with
MCS score. When someone experiences severe illness, it

can be highly stressful for other family members (31,34,35).
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In LDLT, recipients and donors are generally from the
same family and have close relationships. Accordingly, any
sign of deterioration in the recipients’ condition may have
a major influence on the donor. Similarly, when a recipient
dies after surgery, donors may feel guilty. Therefore, we
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recommend that health-care professionals pay particular
attention to donors whose recipients have a critical illness,
as well as provide appropriate grief counseling and follow-
up care on mental well-being for donors whose recipients
die within 1 year of surgery.

Notably, the level of pre-donation ambivalence had
no significant impact on the patients’” HRQOL. One
of the important goals of evaluation before donation is
to confirm whether the donor is ambivalent about the
donation procedure (36). If a donor is extremely ambivalent
about the donation, it is advised that they do not undergo
the surgery (36). Participants in this study were actual
donors; as such, they had undergone careful pre-donation
assessment by physicians, psychiatrists, and social workers.
This suggests that they had a certain level of psychological,
physical, and social readiness. If the donor is sufficiently
mentally prepared and has decided to undergo surgery
themselves, then it is possible that their quality of life will
not be significantly affected by pre-donation ambivalence.
Ambivalence is also shown to be a deliberate process,
whereby donors tend to balance the pros and cons of living
organ donation (37). As such, health-care professionals
should help donors through this decision-making process.

Sense of coherence was also not a significant predictor of
HRQOL in this study, which does not align with previous
reports (12,38). The lack of an association might be because
the sense of coherence scores of our participants was already
high (i.e., a ceiling effect). Still, it is recommended that
health-care personnel encourage donors to use appropriate
coping strategies, as well as internal and external resources,
to ensure good-quality donor care. The association
between individuals’ coping ability and HRQOL warrants
investigation in the future.

This study had a high participant attrition, but the
sample characteristics did not significantly differ between
the participants who completed the study and those who
dropped out. Only patients with complete data sets were
analyzed in this study. To prevent attrition in future
longitudinal studies with repeated measures, electronic
versions of the questionnaire with a reminder function
should be used. The generalizability of this study’s results
should be interpreted with caution since the study was
conducted in only a single center with a small number of
participants. Future study should include multiple centers
and with larger-scale sample.

In summary, the impact of living liver donation on
the HRQOL of donors was greatest early on in the post-
donation period for the physical domain. Health-care

© HepatoBiliary Surgery and Nutrition. All rights reserved.

hbsn.amegroups.com

professionals should carefully manage and monitor the
prevalence and severity of surgical complication as well as
make efforts to identify high-risk groups, including donors
with low education levels and donors whose recipients have
a severe illness or have died in the first year after surgery.
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