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Abstract

In South Korea, the number of living donor liver transplantations in
2019 was 1,188. Living liver donors (LLDs) undergo surgery and the
postoperative recovery process for altruistic purposes; thus, advocacy for
LLDs is important. Basically, it must be confirmed that their health-related
quality of life (HRQOL) does not deteriorate significantly after surgery.
Regarding the autonomy of LLDs, further discussion on sharing information
between healthcare professionals and living donors is required. This
communication may help donors realistically anticipate the impact of the
donation. In addition, preoperative patient expectations, especially unmet
expectations, influence their psychological or physical outcomes.

However, there has been a lack of research comparing the HRQOL of
LLDs in South Korea with that of the general population. Moreover, LLD
expectations about surgical outcomes and their impact on postoperative well-
being have not been sufficiently investigated. Therefore, this study confirmed
the level of HRQOL in LLDs and explored LLDs’ unmet expectations about
surgical outcomes and examined their impact on the donors” HRQOL. It used
the expectations model by Calman as a framework to guide this correlation.
This model suggested a gap between expectations and experience as an

essential predictor of quality of life.



This descriptive cross-sectional study utilized a self-reported survey
and medical record reviews. Data were collected at a university hospital in
Seoul, South Korea. Among the 535 LLDs who underwent surgery for
donation between January 2011 and March 2021, 124 participated in this
study. The Korean version of the 12-item Short Form Health Survey version
2 (SF-12v2) was used to measure the HRQOL of LLDs. Unmet expectations
regarding surgical outcomes were measured using four items: pain, length of
hospital stay, speed of recovery, and complications. Logistic regression
model was applied to determine whether the unmet expectations influence
HRQOL in LLDs, after controlling age, sex, education level, monthly income,
postoperative complications, recipient death, time since donation, and
satisfaction with the decision to donate. Odds ratios with 95% confidence
interval were used.

The percentage of the participants who reported that their actual
experiences for pain, speed of recovery, hospital stay, and complications were
worse than expected were 34.7%, 22.6%, 9.7%, and 7.3%, respectively.
Physical and mental HRQOLs were 51.48 + 7.44 and 52.97 + 8.47,
significantly higher than those of the general Korean population. However,
young LLDs showed poor mean scores in the physical functioning, role-
physical, bodily pain, general health, vitality, social functioning, and role-

emotional domains. Unmet expectations about surgical outcomes were
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significantly associated with physical and mental HRQOL after controlling
for age, sex, education level, income, postoperative complications, recipients’
death, time since donation, and satisfaction with the decision to donate. In
addition, poor physical component summary scores were predicted by time
since donation; poor mental component summary scores were predicted by
people with education less than a bachelor’s degree and less satisfaction with
the decision to donate.

LLDs should be supported in obtaining more accurate and realistic
information about surgical outcomes to decrease unmet expectations, which
may help improve their quality of life. This finding resonated with the
expectations model. When providing information, nurses and clinicians
should comprehend the needs, preferences, and expectations of living donors
and offer tailored information accordingly. In addition, although LLDs were
mostly satisfied with their decision to donate, levels of post-donation regret
should be reduced to enhance the mental HRQOL of LLDs.

This study also emphasizes that practical education and support should
be provided to concretely shape donor expectations about pain, recovery, and
discomfort. Therefore, further research is required to deeply understand pain
intensity and duration, full recovery time, and degree of discomfort of LLDs.
In addition, healthcare professionals should focus on the postoperative well-

being of young donors. By identifying key predictors of the HRQOL for
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young donors, effective strategies should be designed to improve their

HRQOL.

Keyword: Quality of life, Liver transplantation, Living liver donor, Unmet
expectations, Informed consent, Patient education
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I. Introduction

1. Background

Due to the cadaveric organ shortage and the availability of advanced
surgical techniques in South Korea, 75.2% of liver transplantations conducted
in 2019 were living donor liver transplantations (LDLTs) (Korean Network
for Organ Sharing [KONOS], 2020). The number of living liver donors
(LLDs) has increased over the last decade, from 717 in 2008 to 1,188 in 2019
(KONOS, 2011; KONOS, 2020). LLDs in South Korea were mainly
immediate family members of the recipients: as of 2019, the donor was a son
or daughter (68.0%), spouse (11.3%), sibling (8.9%), parent (3.7%) (KONOS,
2020).

LLDs experience major surgery as a part of the transplantation process.
Thus, they take risks for altruistic purposes. For advocacy for LLDs,
preoperative efforts have been made from legal, medical, psychological, and
ethical perspectives (Jackson et al., 2022; KONQOS, 2021; National Law
Information Center, 2021; Rudow, 2009). The Organ Transplant Law
stipulates that potential LLDs must be volunteers over the age of 16 years;
they should give informed consent and have the right to withdraw consent at
any time (National Law Information Center, 2021). The donor candidates
must pass the evaluation process, including medical history, physical
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examination, laboratory evaluation, serologies, markers of liver disease and
tumor, and additional medical evaluation (Dirican et al., 2015). In addition,
they should receive psychiatric evaluation and consultation on social, family,
and financial issues (Dirican et al., 2015). However, regarding the autonomy
of LLDs, further discussion is needed on the provision of evidence-based
information from experts, the provision of the kind and amount of information
preferred by patients, and the confirmation of the donor’s understanding of
the provided information (Gordon et al., 2011; Zheng et al., 2014). The
communication between healthcare professionals and living donors may help
donors realistically anticipate the impact of donation (Hays & Matas, 2016).

To date, many researchers have confirmed the safety and stability of
surgical outcomes of donor hepatectomy. The mortality rate for LLDs was
0.2%, and the median morbidity rate was 16% (Middleton et al., 2006). In
South Korea, a study of 245 cases at one university hospital showed a
complication rate of 46.1% (Lee et al., 2014). Moreover, the donations made
by LLDs may affect their later daily lives. Although the levels of health-
related quality of life (HRQOL) in LLDs are not different or even higher than
those in the general population (Benzing et al., 2018; Morooka et al., 2019;
Raza et al., 2020; Shen et al., 2016), donation could be a factor that affects
later HRQOL. Hesimov et al. (2018) revealed that the physical aspects of the
quality of life (QOL) in LLDs decreased immediately after surgery and

recovered over the first year.



Prior to surgery, patients develop their own perceptions and expectations
regarding surgical outcomes such as pain, speed of recovery, and side effects,
and these perceptions may influence the patient’s postoperative psychosocial
outcomes (Sweeny & Andrews, 2017). Developing unreasonably optimistic
expectations about surgical outcomes may negatively influence patients’
postoperative experience (Sweeny & Andrews, 2017). Patients’ unmet
expectations about surgery have been reported to be negatively associated
with postoperative functional improvement (Yee et al., 2008).

Previous investigations have reported that LLDs experience larger
unanticipated surgical wounds, longer recovery time, worse pain, and more
discomfort (Gordon et al., 2011; Raza et al., 2020; Walton-Moss et al., 2007).
However, the expectations of LLDs regarding surgical outcomes and their

relationships with post-donation HRQOL have not been adequately evaluated.



2. Purpose of Research

This study explored whether the expectations of LLDs regarding
surgical outcomes were met and determined their relationship with the post-

donation HRQOL of LLDs.

The aims of this study are as follows:

1) To comprehend the unmet expectations of LLDs about surgical
outcomes and HRQOL after donation.

2) To compare HRQOL of LLDs after donation to that of general
Korean population.

3) To examine the relationships between unmet expectations about
surgical outcomes and poor HRQOL.

4) To confirm other predictors of poor HRQOL among LLDs.



3. Terminology

1) Living liver donor

An organ donor supplies their own specific organs (e.g., kidney, liver,
pancreas, heart, lung, peripheral blood, bone marrow, and eyeball) to restore
the function of other persons’ organs without compensation (National Law
Information Center, 2021). A living organ donor is someone who has
voluntarily donated their kidney, liver, pancreas, pancreatic islet, small
intestine, or bone marrow (KONOS, 2020). This study targeted living donors

who had undergone partial hepatectomy.

2) Unmet expectation

Patient expectations refer to their perceptions of the probability that
certain future events would occur in the clinical setting, including information,
care, and treatment (Kravitz, 1996). Unmet expectations are patient
expectations that lead to dissonance between expectations and actual
experiences for various reasons (Jackson & Kroenke, 2001).

In this study, unmet expectations were limited to preoperative patient
expectations about their surgical outcomes (Sweeny & Andrews, 2017).
Specific surgical outcomes were drawn from previous studies on
postoperative experiences of living donors—the length of hospital stay, speed

of recovery, pain, and complications, which were considered important



outcomes for a healthy person who underwent a surgical procedure not for
curing their disease (Gordon et al., 2011; Raza et al., 2020; Walton-Moss et
al., 2007). Unmet expectations were measured retrospectively by asking,
“How was your actual postoperative experience compared to your

expectations prior to the donation?”

3) Health-related quality of life

HRQOL refers to the extent to which an individual can function
physically and socially and the subjective perception of their physical, mental,
and social health in their daily life (Hays and Reeve, 2010).

This study defined HRQOL as scores calculated using a 12-item Short
Form Health Survey version 2 (SF-12v2); a higher SF-12v2 score represents

better HRQOL (Maruish, 2012).



II. Literature Review

1. Living Donor Liver Transplant

Liver transplantation is the last treatment for end-stage liver disease
(ESLD), causing decreased liver function and various complications.
Alcoholic liver disease was the most common ESLD for which LT was
performed in South Korea, followed by hepatitis B-induced cirrhosis and liver
cancer (KONOS, 2022). Per capita alcohol consumption in South Korea
continues to increase although it has reached the highest level globally (Jang
& Kim, 2018). In 2020, the proportion of HBsAg-positive patients in South
Korea was 2.7% (Korea Disease Control and Prevention Agency, 2022),
which is higher than that in developed Western countries (Razavi-Shearer et
al., 2018). In addition, liver cancer was the second leading cause of death
from cancer in South Korea (National Cancer Information Center, 2022).
Hence, South Korea may be vulnerable to liver disease.

In 2021, 6,388 people were waiting for LT in South Korea, with an
average waiting time of 2,372 days (KONOS, 2022). Because of the gap
between supply and demand for liver organs in South Korea, as of 2021,
LDLT (1,158 cases) was performed approximately threefold greater than
deceased donor liver transplant (DDLT) (KONOS, 2022). The reasons for the

lack of cadaveric organs include religious beliefs and the sociocultural



atmosphere (Chen et al., 2013; Rela & Rammohan, 2021).

In addition, LDLT is performed more frequently than DDLT in South
Korea owing to differences in recipient prognoses and advances in medical
technology. The 5-year survival rate of LDLT recipients was 80.8%, higher
than that of DDLT recipients (66.5%) (KONOS, 2022). In addition, LDLT has
the advantage of less graft loss and complication compared with DDLT (Kim
etal., 2021). Meanwhile, the donor pool has widened with the introduction of
innovative medication and therapy; LDLT with a HBcAb-positive donor and
ABO incompatible (ABOi) LDLT have become possible (Chen et al., 2013;
Hwang et al., 2003). Moreover, with the advancement in surgical technology,
donor hepatectomy, which had been performed through open surgery, was
replaced with pure laparoscopic hepatectomy, decreasing pain and hospital
stay (Au & Chok, 2018) and increasing confidence and satisfaction with body
image and surgical wound (Kim et al., 2021). In line with these achievements,
LDLT has been steadily increasing (KONOS, 2022) and has evolved as efforts
have been made not only for the survival of the recipient but also for the

protection and advocacy of the donor.



2. Preoperative Effort to Advocate Living Liver Donors

To date, preoperative efforts have been made from legal, medical,
psychosocial, and ethical perspectives to advocate LLDs willing to take risks

for recipient lives.

1) A legal perspective

According to the South Korean Organ Transplant Law, the criteria to be
a potential living liver donor are stipulated as a volunteer over the age of 16
years who consented to donate their organ; the volunteer with consent to

donation can withdraw the consent any time until transplant surgery (Articles

2 and 22) (National Law Information Center, 2021).

Articles 11 and 22 state that voluntary minors over the age of 16 years
are allowed to donate to a patient within the fourth degree of kinship with the
consent of themselves and their parents. Organ donation from a minor must
be considered a last resort in the case of no other options from an adult or a
deceased donor (National Law Information Center, 2021).

The Organ Transplant Law also specifies physical examination lists
(Article 14) and what physicians must abide by when explaining the matter
to patients (Article 23): donors’ health status, the surgical procedure for
donors and its impact on their health, postoperative care plan, and other
transplant-related items that donors have to know in advance (National Law
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Information Center, 2021).

2) A medical perspective

Donor candidates undergo a medical and surgical examination per the
established evaluation protocol (Dirican et al., 2015). According to Article 23
of the Enforcement Decree of the Organ Transplantation Act, common
examinations for all organ donors are as follows: complete blood count,
electrolyte, ABO typing, glucose, urinalysis, creatinine, blood urea nitrogen,
liver enzyme, total bilirubin, chest X-ray, blood gases, hepatitis screen, anti-
cytomegalovirus, syphilis test, and anti-human immunodeficiency virus
(National Law Information Center, 2022). Additionally, liver donor
candidates are assessed with respect to prothrombin time, partial
thromboplastin time, blood group subtyping of ABO, sonography, and
volumetry computerized tomography (National Law Information Center,
2022).

More examinations are conducted depending on the transplant center
and the age and sex of donor candidates, including
esophagogastroduodenoscopy, mammography and Pap smear, and
sigmoidoscopy (Yi et al., 2007). If the results of these examinations seem

problematic, additional invasive procedures are performed (Yi et al., 2007).
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3) A psychosocial perspective

After potential LLDs declare their intent to donate their livers, they
receive counseling from a psychiatrist and a social worker to share their
motivation for donation and their financial condition, ensure that the decision
was made without coercion, and confirm that there was considerable family

discussion on that decision (KONOS, 2021; National Law Information Center,

2020). Psychiatrists also evaluate depression, anxiety, and problem drinking

in potential donors.

4) An ethical perspective

Ethical considerations are required because liver donation from LLDs is
an altruistic action with various motivations. LDLT can be justified from the
viewpoint of the principle of utility because it is facilitated by the shortage of
deceased organs and allows for allocating cadaveric organs to recipients who
do not have living donors (Rudow & Brown Jr, 2005). In addition, LDLT
results in greater outcomes for recipient health than DDLT. In addition, the
recipient and their family benefit from LDLT.

However, it seems to go against the nonmaleficence principle according
to biomedical ethics. Regarding donor advocacy, donor hepatectomy is an
unnecessary procedure for a healthy person. Therefore, this situation has been
overcome by efforts to establish protocols and infrastructures to protect

donors from preoperative to postoperative processes (Rudow & Brown Jr,
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2005). Particularly in the decision-making process of liver donation, a
reasonable decision must be made per the beneficence principle to determine
whether the benefits, including the recipient’s life-prolongation, outweigh the
risks entailed by a healthy donor undergoing invasive surgery (Lieber et al.,
2018).

In building a living donor advocacy system, the principle of respect for
autonomy is used as the most important basis among biomedical ethics. This
principle emphasizes informed consent, consent that needs voluntary
willingness, provision of information from experts, and complete
understanding of patients (Schuck, 1994). In previous research, some LLDs
reported that they experienced implicit family pressure when deciding
donation (Lin et al., 2021), and few donors felt internal or external coercion
(Gordon et al., 2011). In addition, donors reported that information needs
were unmet, the provided knowledge about risks was deficient, and they
experienced unexpected complications (Gordon et al., 2011). Zheng et al.
(2014) investigated the source of information and revealed that the way
through which many donors acquired information was through the public
media, followed by medical centers and then family members. In the United
States, donor advocacy teams consisting of multidisciplinary experts, such as
the Independent Donor Advocacy Team in New York, were established to

educate, evaluate, and manage donors (Rudow, 2009; Sites et al., 2008).
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3. Postoperative Outcomes and Patient Expectations

Studies on the postoperative physical health of LLDs have been steadily
conducted to confirm the safety of surgery. In most recent studies, no deaths
were reported; however, there was a significant variation in complications. A
study on 832 LLDs from 15 hospitals in South Korea reported no mortality;
9.3% experienced postoperative complications, and 1.9% experienced grade
I11 complications, including biliary stricture and bile leakage, which required
medical interventions according to the Clavien-Dindo classification (Lee et
al., 2017). A study on 104 LLDs in Germany reported no mortality with 35.9%
of postoperative complications (e.g., bile leak, ascites, and wound infection)
and 28.8% of 1-year postoperative complications (e.g., scar problem and
pleural effusion) (Benzing et al., 2018). One week after surgery, muscular
atrophy was also reported as a complication (Kim et al., 2019). In addition,
maldigestion, hernia, duodenal ulcer, compromised immunity, chronic
fatigue syndrome, and psychological problems were reported after discharge
(Hecht et al., 2019; Jeong, 2011; Kadohisa et al., 2018; Yoo et al., 2004).

The liver regenerated to 89% of its original size from 1 week to 6 months
after donation (Middleton et al., 2006), and liver function—aspartate
aminotransferase (AST), alanine aminotransferase (ALT), and total bilirubin
level—recovered to normal after 1 year (Shen et al., 2016). Shi et al. (2020)
concluded through a meta-analysis that pain level was high up to 3 months

after surgery and returned to the preoperative level after 6 months. Jeong
13 =L



(2011) conducted a qualitative study and declared that pain was more severe
than expected and lasted for a long time; patients waited for at least 3 months
to return to daily life and work. With complications, it took more than 6
months, and if work requires physical labor, it took more than 1 year (Jeong,
2011).

Gordon et al. (2011) reviewed the literature and found that 28%—37% of
LLDs had a larger surgical wound than anticipated, 29%-38% expressed
longer recovery than expected, and 33%-44% felt unprepared to be in pain.
Walton-Moss et al. (2007) reported that 55% of organ donors felt more pain
than expected, and 20% were hospitalized longer than expected. Raza et al.
(2020) revealed that 54.4% of LLDs felt more surgery-related discomfort than
expected before the surgery.

In the preoperative stage, patients can have various types and levels of
expectations and optimistic or pessimistic perceptions of their postoperative
conditions and surgical effects. In the postoperative stage, these assumptions
and perceptions are re-evaluated during real experience. A review comparing
expectation-only studies and expectation-comparison studies concluded that
the studies measuring unmet expectations could provide stronger evidence for
the correlation between expectation and psychosocial outcomes, such as

distress, regret, and QOL (Sweeny & Andrews, 2017).
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4. Health-related Quality of Life in Living Liver Donors

In terms of advocacy for LLDs, the primary goal of donor hepatectomy
is to maintain their normal daily life as before surgery. Therefore, safety from
medical aspects and stability from day-to-day aspects should be confirmed.
Accordingly, HRQOL has been frequently used as an indicator of stability.
The term HRQOL is often used to focus on the impacts of health, disease, and
treatment on an individual’s well-being (Pristed et al., 2013). Several
problems that occur while recovering from surgery and returning to daily life
will be revealed by exploring HRQOL after donation. By providing
information about HRQOL and rising problems during recovery, donors can
realistically anticipate the benefits and harms before surgery, make informed
decisions, and avoid disappointment or discomfort about unexpected
consequences.

Much research has examined the HRQOL levels of LLDs by comparing
those of LLDs with the general population or comparing pre-donation and
post-donation. In most studies, the HRQOL of LLDs has been assessed using
the Short form-36 health survey (SF-36), consisting of a physical component
summary (PCS) and mental component summary (MCS). The PCS and MCS
scores of LLDs were statistically equivalent to those of the general population
at least 3-year after donation; some health domains were significantly higher

than the general norm (Benzing et al., 2018; Morooka et al., 2019; Raza et al.,
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2020; Shen et al., 2016). Shen et al. (2016) observed that the postoperative 1-
and 2-year group had lower scores in the domains of physical functioning
(PF), role-physical (RP), vitality (VT), and mental health (MH) compared
with the control group, whereas the postoperative 3- and 4-year group had
higher scores in the domains of role-emotional (RE) or bodily pain (BP)
compared with the control group.

In intraindividual comparisons over time, MCS scores have not shown
significant differences; however, there has been little consistency in the PCS
scores after donation (Hesimov et al., 2018; Ladner et al., 2015). Post-
donation PCS scores recovered to pre-donation scores in 1 year or were still
significantly lower than pre-donation scores (Hesimov et al., 2018; Ladner et
al., 2015).

In studies on Korean liver donors, Yoo et al. (2004) compared the
HRQOL of LLDs with that of the general population using the Korean Health
Profile 1.0; the LLDs reported a lower RP score but greater VT and MH scores.
Hong (2005) compared preoperative HRQOL to 1- and 3-month
postoperative HRQOL of LLDs using SF-36 version 2.0; their PCS scores
declined and did not recover until 3 months after surgery. However, MCS
scores decreased 1 month after surgery and recovered to the original level 3
months after surgery (Hong, 2005).

Furthermore, attempts have been made to identify predictors of better
HRQOL. In previous research, demographic factors such as age, sex,

education level and donation-related factors such as financial costs,
¥ b
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postoperative complications, recipients’ death, time since donation, and the
donors’ satisfaction with donation have been reported to be associated with
HRQOL of organ donors (Dew et al., 2018; Janik et al., 2019; Ladner et al.,
2015; Morooka et al., 2019; Weng et al., 2019; Wirken et al., 2019). However,
studies identifying predictors other than sociodemographic or clinical
variables are lacking.

Thus, we suggest investigating HRQOL predictors that emerge during
the overall transplant process. This exploration can facilitate LLD
postoperative adaptation and serve as a basis for developing an intervention

to enhance the HRQOL of LLDs.
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III. Theoretical Framework

This study was based on the expectations model suggested by Calman
(1984). This model proposed another method to measure QOL. Every aspect
of life experience and feeling, as well as the effects of the disease and its
treatment, should be estimated to assess QOL (Calman, 1984). In addition,
Calman considered QOL a dynamic concept (not static): it constantly changes
over time (Calman, 1984; Radbruch & Jaspers, 2019). QOL is largely
influenced by an individual’s hopes, goals, preferences, and expectations.
Therefore, only the individual can evaluate their QOL (Calman, 1984;
Radbruch & Jaspers, 2019). Although some people may deal with serious
physical, social, or financial problems, they can still maintain a high QOL
(Calman, 1984).

In the expectations model, QOL varies depending on the discrepancy
between the hopes, ambitions, and expectations of individuals and their
current experiences (Calman, 1984). This discrepancy is called the “Calman
gap,” and narrowing this gap can enhance QOL (Calman, 1984; Radbruch &
Jaspers, 2019), as shown in Figure 1. A better QOL can be achieved by
matching expectations and experiences, and a poor QOL can result from
unfulfilled expectations compared to experiences (Calman, 1984).

The ways to reduce the size of the Calman gap are as follows: 1) efforts

and actions of the individuals, people around them, or both to improve
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experiences and 2) identifying important issues to the individuals and making
expectations about the issues appropriate and realistic (Calman, 1984;
Radbruch & Jaspers, 2019). The former process requires energy to grow
oneself or for others to support the individual (Calman, 1984). The latter is
described as a “respond shift” (Radbruch & Jaspers, 2019).

In clinical settings, patients under treatment can personally develop and
modify their expectations about disease prognosis and their future health
status (Calman, 1984). Patients report different QOL levels because each
patient has different expectations, even in similar medical conditions
(Radbruch & Jaspers, 2019). If patients have rational expectations or can
adjust expectations to specific circumstances, they may experience a high
QOL level (Radbruch & Jaspers, 2019). This model can help healthcare
providers, patients, and patient families make treatment decisions (Calman,
1984). In the decision-making process, the Calman gap should be discussed
with the patients, especially those under treatments with positive long-term
effects but negative short-term effects (Calman, 1984).

To date, the expectations model has been applied to several surgical
patients, such as cancer patients (Lee et al., 2022; Symon et al., 2006),
orthopedic patients (Saban & Penckofer, 2007; Saier et al., 2017), and obese
people after gastric bypass (Pristed et al., 2013; Turnbull et al., 2023). It was
presumed that this model could provide a theoretical framework for
understanding the QOL of LLDs after donor hepatectomy and its significant

predictors of unfulfilled expectations. Therefore, this study used the Calman
¥ ¥
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expectations model to identify the difference between LLDs’ expectations
about donor hepatectomy outcomes and their experiences after the surgery

and then confirm that the gap would predict their HRQOL.
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Figure 1. Expectations model by Calman (1984)
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In the expectations model, an individual waiting for treatment or care
has expectations about its results. After receiving treatment or care, the
individual experiences not only its benefit but also its sequelae. Realistically,
there is a gap between expectations and experiences (the Calman gap). In
LLD cases, they might decide to donate their livers with some expectations
about surgical outcomes and recovery and then modify those expectations
until donation surgery. After surgery, they may experience pain and several
postoperative complications. Preoperative expectations about surgical
outcomes can meet or fail to meet the actual postoperative experiences. This
phenomenon can be captured by the study variable of unmet expectations.

According to Calman (1984), QOL can be defined as the gap between
expectations and experiences. It is a prominent concept among patient-
reported outcomes, which evaluate nursing and medical services (Bullinger
& Quitmann, 2014). In a healthcare setting, the health-specific QOL of
patients has been considerably used to assess their QOL (Radbruch & Jaspers,
2019). Therefore, the HRQOL has been used to measure the QOL of LLDs
undergoing transplant procedures.

Furthermore, sociodemographic and donor-specific characteristics that
were reported to have a relationship with HRQOL of organ donors were
identified through a literature review: age, sex, education level, monthly
income, postoperative complications, recipient death, time since donation,
and satisfaction with the decision to donate (Dew et al., 2018; Janik et al.,

2019; Ladner et al., 2015; Morooka et al., 2019; Weng et al., 2019; Wirken et

¥ ]
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al., 2019). Such variables were considered confounders and controlled in the
theoretical framework. The theoretical framework of this study is shown in

Figure 2.
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Quality of life
Calman gap

Health-related quality of life
- Physical
- Mental

Unmet expectation
regarding surgical outcomes

Sociodemographic characteristics Donor-specific characteristics

Age, Sex, Education level, Postoperative complications, Recipient death,
Monthly income Time since donation, Satisfaction with the
decision to donate

Figure 2. Theoretical framework
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IV. Methods

1. Study Design

The cross-sectional descriptive study was conducted. This study aimed
to examine the relationship between the unmet expectations of LLDs about

the surgical outcomes of donor hepatectomy and HRQOL after donation.

2. Study Participants and Setting

This study was conducted at a large tertiary university hospital in Seoul,
South Korea. Eligible participants in this study were LLDs aged between 19
years to 64 years and within second-degree of kinship with the recipients.
Donors who had undergone surgery less than one month previously were
excluded. The accessible population of this study comprised 535 LLDs who
underwent partial hepatectomy at this hospital for the past 10 years (between
January 2011 and March 2021). Among a total of 535 potential participants,
124 donors participated in the study.

In this hospital, it is standard for LLDs to be followed up in outpatient
clinics 1 week; 1, 3, and 6 months; and 1, 2, 3, 4, and 5 years after discharge.
<

-
|
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However, the sample size that could be recruited was limited for two major
reasons. Because of the inherent characteristics of LLDs, they are less likely
to receive follow-up examinations if they perceive themselves as healthy.
Additionally, because data were collected during the COVID-19 pandemic, it
is assumed that LLDs with no problem may have been more reluctant to visit

the hospital.

3. Instruments

The main and confounding variables used in this study are as follows.

1) Health-related quality of life

To evaluate donors’ HRQOL, the SF-12v2 was utilized (Maruish,
2012). The SF-12v2 consists of eight health domains: PF, RP, BP, general
health (GH), VT, social functioning (SF), RE, and MH. The scores for these
scales were aggregated into PCS and MCS measures. Each item was assessed
using a 3-point or 5-point Likert scale, and higher PCS and MCS scores
indicated better HRQOL. The SF-12v2 has demonstrated desirable reliability
(Cronbach’s o = .88) and construct validity in the general Korean population

(Kim et al., 2014). In this study, the Cronbach’s a was .77, and poor HRQOL

26



was defined as more than 0.5 SD below the normative mean of the general

Korean population (Kang et al., 2021; Kim et al., 2014; Norman et al., 2003).

2) Unmet expectations about surgical outcomes

To determine whether the expectations of LLDs regarding surgical
outcomes were met, the donors were asked to respond to this retrospective
question: How was your actual postoperative experience compared to your
expectations prior to the donation? Surgical outcomes were evaluated using
four items: length of hospital stay, speed of recovery, pain, and complications.
The answer choices were “better than expected,” “as expected,” and “worse
than expected.” When the reality was worse than their expectation, it was
identified as an unmet expectation. This question was developed for this study
on the basis of previous literature (Gordon et al., 2011; Raza et al., 2020;
Sweeny & Andrews, 2017; Walton-Moss et al., 2007) and reviewed by five
healthcare professionals (a surgeon and four nurses involved in liver

transplant). Face validity was assessed through five LLDs.

3) Confounding variables

We collected donors’ sociodemographic and donor-specific
information, including age, sex, education level, monthly income,
postoperative complications, recipient death, time since donation, and

satisfaction with the decision to donate.
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Postoperative complications were categorized into grades I-1V
according to the Clavien—Dindo classification (Clavien et al., 1994; Dindo et
al., 2004). This classifies surgical complications by severity. Grade | includes
a normal postoperative course without any requirement for medication or
surgical, endoscopic, and radiographic procedures. However, grade | allows
antiemetics, antipyretics, analgetics, diuretics, electrolytes, physiotherapy,
and wound dressing at the bedside (Dindo et al., 2004). Grade Il includes
complications that require medication, total parenteral nutrition, and blood
transfusions (Dindo et al., 2004). Grade 11l includes complications that need
surgical, endoscopic, or radiological intervention. If the intervention requires
general anesthesia, it is grade I11b; if not, it is grade Illa (Dindo et al., 2004).
From grade Ill, complications are considered major problems. Grade IV
includes life-threatening complications that must be managed by intermediate
care or in the intensive care unit (Dindo et al., 2004).

We then reclassified the complication variables into “no
complications” for cases with no complications or “having complications” for
those with complications of grades I to IV.

Satisfaction with the decision to donate was measured using the
following question: “If you go back to before your donation, would you still
donate?” The response to this question was evaluated using a 4-point Likert
scale: 1 = “definitely not,” 2 = “not likely,” 3 = “somewhat likely,” 4 = “very

likely,” with a higher score reflecting higher satisfaction.
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4. Ethical Considerations

The present study was approved by the institutional review board of the
Seoul National University Hospital (approval No. 2101-074-1187). All
participants were fully informed and voluntarily decided to participate in the
study. For paper survey, written consent was obtained. For web-based survey,
written consent was waived, and submission of the completed survey
constituted consent to participate. Data were collected and managed in a way

that protected the privacy and confidentiality of the participants.

5. Data Collection

Data were collected using a self-reported survey and retrospective
medical record reviews conducted between February and July 2021. The
survey was conducted using web-based or paper forms at outpatient clinics.
After the survey was completed, the questionnaires and medical records were
matched, and practical and specialized data were obtained through medical
record reviews. Informed consent was obtained for the survey and the use of
clinical data.

Recruit notices were posted on the bulletin boards in outpatient clinics

for liver patients to contact all potential participants who underwent donor
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hepatectomy from January 2011 to March 2021. The questionnaire was
provided in the form preferred by the participants, either a paper or online
questionnaire. An online survey was presented via Survey Monkey.

In addition, a researcher visited the outpatient clinic, approached liver
donors who finished their appointments with a surgeon for follow-up, and
then sufficiently explained the purpose and process of the study to the donors.
The researcher conducted a survey after the potential participants gave their
consent. It took approximately 20 min to complete the questionnaire. The
participants received beverage coupons in appreciation for participating in the
study.

Thereafter, the researcher reviewed the medical records of the
participants. Consequently, 124 questionnaires and results of clinical data

review were obtained.

6. Data Analysis

All statistical analyses were carried out using IBM SPSS Statistics
(Version 26). In terms of unmet expectations for surgical outcomes, a
dichotomous variable was generated by coding 0 when 0 to 2 items were rated
as “worse than expected” and coding 1 when 3 or 4 items were rated as “worse

than expected.” Among control variables, age, time since donation by year,
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and satisfaction with the decision were considered continuous variables. The
other variables were dichotomous: sex (male, “0”; female, “1”), education
level (less than bachelors’ degree, “0”; bachelors’ degree or higher, “17),
monthly income (less than 3.5 million Korean won, “0’; 3.5 million Korean
won or more, “1”’), postoperative complications (no complications, “0”; had
complications, “1”"), and recipient death (alive, “0”; death, “1”"). Missing data
were noted for monthly income (2.4%), recipient death (1.6%), and SF-12v2
(0.7%), and the expectation-maximization algorithm was used to impute the
missing values for SF-12v2 (in one case, four items were missing; in two
cases, two items missing; in three cases, one item missing).

A descriptive analysis of sociodemographic and donor-specific
characteristics and unmet expectations was performed using frequencies,
percentages, and means with standard deviations (SDs). Pearson’s chi-square
tests or Fisher’s exact tests were conducted to examine whether unmet
expectations were affected by time since donation owing to recall bias. The
time since donation was categorized into “less than three years” and “more
than three years.” Subsequently, the differences in the frequency of unmet
expectations between the two groups were explored.

Two-sided one-sample t-tests were conducted to examine the difference
in a two-component summary of HRQOL between LLDs and the general
Korean population (Kang et al., 2021). Kang et al. (2021) presented
normative mean scores for PCS and MCS of the SF-12 in the general Korean

population aged between 20 and 75 years. Poor PCS and MCS scores were
31 H = TH

—1
Ll



defined as scores more than 0.5 SD below the normative mean of the general
population (Norman et al., 2003), and the poor mean scores among LLDs
were identified compared with the scores presented by Kang et al. (2021).

In addition, the mean scores of LLDs in all eight domains of the SF-12
were compared with those of the general Korean population (Kim et al., 2014).
Kim et al. (2014) presented mean scores for the eight domains (PF, RP, BP,
GH, VT, SF, RE, and MH) of SF-12 in the general Korean population
according to gender and age groups (19-29, 30-39, 40-49, 50-59, 60-69, and
70 years or older). Poor scores of each domain were defined as scores more
than 0.5 SD below the mean scores of the eight domains in the general Korean
population (Kim et al., 2021; Norman et al., 2003).

Logistic regression was used to identify influential factors for poor PCS
and MCS scores. Unadjusted and adjusted odds ratios and 95% confidence
intervals (Cl) were estimated using univariable and multivariable logistic
regression models, respectively. Poor PCS and MCS scores were coded as 1,
and others were coded as 0. In the multivariable analysis, a predictor was
unmet expectations for surgical outcomes, and possible confounding
variables known to be associated with LLD’s PCS and MCS were controlled.
These control variables were age, sex, education level, monthly income,
postoperative complications, recipient death, time since donation, satisfaction
with donation based on the previous research (Dew et al., 2018; Janik et al.,
2019; Ladner et al., 2015; Morooka et al., 2019; Weng et al., 2019; Wirken et

al., 2019). The predictor and control variables were simultaneously entered
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into multivariable adjusted model. The Hosmer—Lemeshow test was applied

to evaluate the goodness-of-fit of the models.
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V. Results

1. Sample Description

1) Demographic and donor-specific characteristics

The demographic and donor-specific characteristics of LLDs are
shown in Table 1. The mean age of the participants was 37.9 + 11.4 years,
ranging from 19 to 63 years. Among the 124 participants, 56.5% were male;
72.6% had a bachelor’s degree or higher; and 62.9% had a monthly income
of less than 3.5 million Korean won. Majority of the LLDs were children of
the recipient (71%).

The mean of length of hospital stay was 9.5 days. Sixty LLDs (48.3%)
experienced complications that were categorized by the Clavien-Dindo
classification. Three LLDs experienced major complications (Grade 111). A
small proportion of LDLT recipients (8.9%) was deceased at the time point
of survey completion. Two-thirds of the donors (66.1%) underwent surgery
for transplant within 3 years. The majority of donors (75.8%) were very
satisfied with their decision to donate their liver, and 21% were satisfied with

their decision.
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Table 1. Characteristics of the living liver donors (N=124)

Variable n (%) Mean (SD)
Age at survey completion 379 (11.4)
19-29 37 (29.8)
30-39 35(28.2)
40-49 29 (23.4)
50-59 19 (15.3)
60-63 4(3.2)
Sex
Male 70 (56.5)
Female 54 (43.5)
Education level
Less than a bachelor’s degree 34 (27.4)
Bachelor’s degree or higher 90 (72.6)
Monthly income (million KRW)
<3.5 78 (62.9)
>3.5 43 (34.7)
Unknown 3(24)
Relationship to recipient
Child 88 (71.0)
Spouse 17 (13.7)
Sibling 11 (8.9)
Parent 8 (6.5)
Length of hospital stay (days) 9.53.2)
<8 33 (26.6)
>9,<11 82 (66.1)
>12 9(7.3)
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Table 1. Continued

Variable n (%) Mean (SD)
Clavien—Dindo classification
None 64 (51.6)
Grade | 50 (40.3)
Grade 11 7 (5.6)
Grade Illa 2 (1.6)
Grade IIIb 1(0.8)
Recipient status
Died 11 (8.9)
Survived 111 (89.5)
Unknown 2(1.6)
Time since donation (years) 2.1(2.2)
<1 34 (27.4)
>1,<3 48 (38.7)
>3,<5 31(25.0)
>5,<10 9(7.3)
>10 2 (1.6)
Satisfaction with decision to donate
Definitely not 1(0.8)
Not likely 3(24)
Somewhat likely 26 (21.0)
Very likely 94 (75.8)

Note: Adapted from “Does living liver donors’ underestimation about surgical
outcomes impact on their health-related quality of life after donation?: a
descriptive cross-sectional study,” by Y. S. Lee, C. K. Koh, N. J. Yi, K. S. Suh,
and K. W. Lee, 2022, Health and Quality of Life Outcomes, 20(1), p. 146. CC
BY 4.0.
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2) Surgical complications

According to the Clavien—Dindo classification, postoperative
complications were categorized by severity (Table 1): grade I (40.3%), which
included fluid collection, subcutaneous emphysema, atelectasis, dizziness
and nausea, keloid and hypertrophic scars, wound dehiscence, hematuria,
vaginal oozing, fatty liver, chest pain, shoulder pain, fever, and temporarily
elevated aspartate transaminase or/and alanine transaminase levels over at
least 1 year after the transplantation; grade II (5.6%), which included
dyspepsia, gaseous distention, chronic cough, urticarial rash, diarrhea,
gastroenteritis, colitis (all requiring antibiotics and etc.), and portal vein
stenosis (requiring aspirin); grade Illa (1.6%), which included common bile
duct stenosis, biloma, and pulmonary thromboembolism; or grade I1Ib (0.8%),
which included hematoma.

Table 2 presents the types of postoperative complications. Abdominal
complication (39.1%) was the most common, followed by cardiopulmonary
complication (23.9%), surgical wound complication (13.0%), fever (6.5%),
hepatic complication (5.4%), and biliary complication (3.3%). Some patients

had multiple complications.
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Table 2. Postoperative complications

Number of cases

Type of complications (percent of all complications)

Abdominal complication 36 (39.1)
Fluid collection (=5 cm) 7 (7.6)
Dizziness and nausea 7 (7.6)
Diarrhea or steatorrhea 6 (6.5)
Dyspepsia 5(5.4)
Hematoma 5(5.4)
Gastroenteritis 2(2.2)
Gaseous distention 1(1.1)
Colitis 1(1.1)
Epigastric discomfort 1(1.1)
Ileus 1(1.1)

Cardiopulmonary complication 22 (23.9)
Atelectasis 15 (16.3)
Subcutaneous emphysema 4(4.3)
Chest pain 1(1.1)
Chronic cough 1(1.1)
Pulmonary thromboembolism 1(1.1)

Surgical wound complication 12 (13.0)
Keloid or hypertrophic scars 8 (8.7)
Wound discharge or dehiscence 4(4.3)
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Table 2. Continued

Number of cases
Type of complications
(percent of all complications)

Fever (= 38.0°C after #POD 4) 6 (6.5)
Hepatic complication 5054
Fatty liver 2(2.2)
Elevated AST/ALT 2(2.2)

(over at least 1 year after surgery)

Portal vein stenosis 1(1.1)
Biliary complication 33.3)
Bile duct stenosis 1(1.1)
Biloma 1(1.1)
Cholangitis 1(1.1)
Others 8 (8.7)

AST: aspartate aminotransferase, ALT: alanine aminotransferase, POD:

postoperative day. Some patients had multiple complications.
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2. Unmet Expectations about Surgical Qutcomes

In terms of unmet expectations about surgical outcomes (Table 3), the
percentages of the participants who reported worse-than-expected
experiences for length of hospital stay, speed of recovery, pain, and
complications were 9.7%, 22.6%, 34.7%, and 7.3%,
respectively. Preoperative expectations about the length of the hospital stay
were met in 34.7% of 124 participants. Most LLDs (79.0%) answered that
their experience related to complications was better than expected, and 43.5%
answered that their experience of pain was better than expected. Ten LLDs
(8.1%) expressed that three or more of the four items of the surgical outcomes
were worse than expected.

The associations between unmet expectations about the length of
hospital stay, speed of recovery, pain, and complications and time since
donation are shown in Tables 4, 5, 6, and 7. There was no difference in unmet
expectations about the length of hospital stay, speed of recovery, or pain
between LLDs less than 3 years after donation and LLDs more than 3 years
after donation. However, unmet expectations about complications were more
common for LLDs less than 3 years after donation (p = 0.028). They were
likely to say they experienced worse complications than expected compared

with LLDs more than 3 years after donation.
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Table 3. Frequencies of the four items of postoperative

experience in comparison with preoperative expectations

(N=124)
Better As Worse
than expected than
expected expected
(unmet
expectations)
Actual postoperative n (%) n (%) %)
experience of ° ° iz
Length of hospital stay 69 (55.6) 43 (34.7) 12 (9.7)
Speed of recovery 60 (48.4) 36 (29.0) 28 (22.6)
Pain 54 (43.5) 27 (21.8) 43 (34.7)
Complications 98 (79.0) 17 (13.7) 9(7.3)

Note: Reprinted from “Does living liver donors’ underestimation about

surgical outcomes impact on their health-related quality of life after donation?:

a descriptive cross-sectional study,” by Y. S. Lee, C. K. Koh, N. J. Yi, K. S.

Suh, and K. W. Lee, 2022, Health and Quality of Life Outcomes, 20(1), p.

146. CC BY 4.0.
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Table 4. Associations between unmet expectations about the

length of hospital stay and time since donation (n = 124)

Length of hospital stay
Better Worse
Time since donation than expected than expected Total
and as (unmet
expected expectations)
Less than
n (%) 73 (89.0) 9 (11.0) 82 (100)
3 years
More than
n (%) 39(92.9) 3(7.1) 42 (100)
3 years
Total n (%) 112 (90.3) 12 (9.7) 124 (100)

Fisher’s exact test

p value = 0.749
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Table 5. Associations between unmet expectations about the

speed of recovery and time since donation (n = 124)

Speed of recovery

Better Worse
Time since donation than expected than expected Total
and as (unmet
expected expectations)
Less than
n (%) 62 (75.6) 20 (24.4) 82 (100)
3 years
More than
n (%) 34 (81.0) 8 (19.0) 42 (100)
3 years
Total n (%) 96 (77.4) 28 (22.6) 124 (100)
Pearson’s chi-square test ¥? =0.453 p value =0.501
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Table 6. Associations between unmet expectations about pain

and time since donation (n = 124)

Pain
Better Worse
Time since donation than expected than expected Total
and as (unmet
expected expectations)
Less than
n (%) 53 (64.6) 29 (35.4) 82 (100)
3 years
More than
n (%) 28 (66.7) 14 (33.3) 42 (100)
3 years
Total n (%) 81 (65.3) 43 (34.7) 124 (100)
Pearson’s chi-square test ¥* =0.051 p value = 0.822
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Table 7. Associations between unmet expectations about

complications and time since donation (n = 124)

Complications
Better Worse
Time since donation than expected than expected Total
and as (unmet
expected expectations)
Less than
n (%) 73 (89.0) 9 (11.0) 82 (100)
3 years
More than
n (%) 42 (100) 0 (0) 42 (100)
3 years
Total n (%) 115 (92.7) 9(7.3) 124 (100)

Fisher’s exact test

p value = 0.028
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3. Health-related Quality of Life

1) Comparison of two-component summary scores

The mean donor SF-12 scores were 51.48 + 7.44 (PCS) and 52.97 +
8.47 (MCS) while the normative SF-12 scores for the general Korean
population were 43.46 + 3.05 (PCS) and 45.26 + 4.35 (MCS) (Kang et al.,
2021). The differences were significant (PCS, ¢ = 12.014, p < 0.001; MCS, ¢
=10.133, p<0.001). In other words, the physical well-being and mental well-
being of LLDs were significantly higher than those of the general Korean
population.

SF-12 component summary mean scores in LLD by time since
donation and those of general Korean population are seen in Figure 3. The
mean scores in LLDs less than 1 year after surgery were 49.30 (PCS) and
54.09 (MCS). The mean scores in LLDs more than 1 year but less than 3 years
after surgery were 50.97 (PCS) and 51.66 (MCS). The mean scores in LLDs
more than 3 years but less than 5 years after surgery were 53.75 (PCS) and
53.98 (MCS). The mean scores in LLDs more than 5 years but less than 10
years after surgery were 53.88 (PCS) and 52.86 (MCS). The mean scores in
LLDs 10 years or more after surgery were 54.88 (PCS) and 50.28 (MCS).

Among the study participants, 14 (11.3%) had poor PCS scores, and

16 (12.9%) had poor MCS scores.
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Figure 3. SF-12v2 component summary mean scores in LLDs

and general Korean population by time since donation

60
55
50
45
40
35
<1 year 1to <3 years 3to <5years 5to <10 years >10 years
. PCS . MCS
e Korean population PCS mean Korean population MCS mean

SF-12v2: Short form-12 health survey version 2, LLD: Living liver donor,
PCS: Physical component summary, MCS: Mental component summary.

Note: Adapted from “Does living liver donors’ underestimation about surgical
outcomes impact on their health-related quality of life after donation?: a
descriptive cross-sectional study,” by Y. S. Lee, C. K. Koh, N. J. Y1, K. S. Suh,
and K. W. Lee, 2022, Health and Quality of Life Outcomes, 20(1), p. 146. CC

BY 4.0.
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2) Comparison of eight domain scores

Table 8 shows the mean scores of eight domains of SF-12v2 by sex
and age groups. Figure 4 shows the mean scores for LLDs and the general
Korean population across eight categories of SF-12v2 by sex (Kim et al.,
2014). Males showed a poor score in RP, and females showed a poor score in
PF.

Figure 5 displays the mean scores of eight domains of SF-12v2 by age
groups compared with the general Korean population norm (Kim et al., 2014).
In the age group of 19-29 years, poor scores were shown in the domains of
PF, RP, BP, GH, VT, SF, and RE. In the age group of 3039 years, poor scores
were shown in the domains of PF, RP, and BP. Poor scores were shown in the
PF, RP, and RE domains in the age group of 40—49 years. There was no poor
score across all domains in the age groups of 50-59 and 60-69 years.
However, the result of the age group of 60—69 years should be interpreted
with caution as the general population ages range from 60 to 69, whereas the

LLD group ages range from 60 to 63.
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Table 8. Mean scores of eight domains of SF-12v2 by sex and age groups

PF RP BP GH VT SF RE MH
Variables Mean SD Mean SD Mean SD Mean SD Mean SD Mean SD Mean SD Mean SD
Sex
Male 90.0 235 823" 219 864 243 65.0 2277 64.3 239 87.9 19.8 86.4 19.1 75.2 18.5
Female  78.7° 27.6 82.2 234 824 23.6 66.3 22.3 704 24.3 86.6 24.6 86.1 19.2 782 18.0
Age group
(years)

19-29 845" 266 804" 247 81.8"° 28.0 63.5° 255 655 279 804" 30.1 845" 20.7 743 20.6
30-39 86.4° 213 839" 198 843" 21.1 72.7 16.1 73.6 19.1 90.7 15.0 88.2 16.0 77.5 18.4
40-49 845" 33.0 823" 251 89.7 24.6 58.8 240 61.2 22.7 89.7 19.5 849" 223 772 14.2
50-59 88.2 21.0 855 18.3 86.8 21.0 71.6 18.6 71.1 240 934 14.0 90.8 15.5 803 19.2
60-65 68.8 239 68.8 239 68.8 12.5 425 20.2 43.8 239 75.0 204 75.0 204 65.6 18.8

SF-12v2: Short form-12 health survey version 2, PF: physical functioning, RP: role-physical, BP: bodily pain, GH: general health,
VT: vitality, SF: social functioning, RE: role-emotional, MH: mental health.

*The score was poor, which was more than 0.5 SD below the normative mean of the general Korean population.
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Figure 4. Mean scores of eight domains of SF-12v2 by sex

A: male mean scores, B: female mean scores.

*Poor mean score

i VT

=——|LD ==-=Korean population mean + 0.5 SD ——LLD =--Korean population mean + 0.5 SD
(A) (B)
SF-12v2: Short form-12 health survey version 2, LLD: living liver donor, PF: physical functioning, RP: role-physical, BP: bodily

pain, GH: general health, VT: vitality, SF: social functioning, RE: role-emotional, MH: mental health.
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Figure 5. Mean scores of eight domains of SF-12v2 by age
groups

A:19-29, B: 30-39, C: 4049, D: 50-59, E: 6069 years.

*Poor mean score

MH
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vT VT
——LLD -=-=Korean population mean # 0.5 SD ——ILLD ===Korean population mean + 15D
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\
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SF-12v2: Short form-12 health survey version 2, LLD: living liver donor, PF:
physical functioning, RP: role-physical, BP: bodily pain, GH: general health,

VT: vitality, SF: social functioning, RE: role-emotional, MH: mental health.
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4. Logistic Regression Models

1) Logistic regression model for physical well-being

The final logistic regression model for PCS is shown in Table 9. In
the univariable model for PCS (Table 9), time since donation and unmet
expectations for surgical outcomes were significantly associated with poor
PCS scores (unadjusted odds ratio [UOR] 0.53, 95% C1 0.32—-0.88; UOR 6.93,
95% CI 1.67-28.74).

For the multivariable logistic regression models for PCS, age, sex,
education level, monthly income, postoperative complications, recipient
death, time since donation, and satisfaction with the decision to donate were
controlled. The multivariable logistic regression model for PCS was
significant (X* (df = 9) = 19.313, p = 0.023) with acceptable goodness-of-fit
statistics (Hosmer—Lemeshow: p = 0.177). In this adjusted model for PCS,
unmet expectations for surgical outcomes predicted poor PCS scores
(adjusted odds ratio [AOR] 7.46, 95% CI 1.38-40.49) after controlling for
age, sex, education level, income, postoperative complications, recipient
death, time since donation, and satisfaction with the decision to donate (Table
9). In other words, donors who reported three or four unmet expectations were
more likely to have poor PCS scores than those who reported two or fewer
unmet expectations. In this model, a shorter interval since donation was also

associated with poor PCS scores (AOR 0.50, 95% CI1 0.27-0.95).
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Table 9. Logistic regression model for poor PCS scores (N=124)

Variable UOR p-value AOR p-value
(95% CI) 95% CI)

Age 1.002 0.940 1.013 0.674
(0.954, 1.052) (0.952, 1.078)

Female 1.855 0.281 2.796 0.154

(ref: male) (0.603, 5.710) (0.681, 11.478)

Bachelor’s degree or higher 0.644 0.463 0.890 0.875

(ref: less than a bachelor’s degree) (0.199, 2.082) (0.209, 3.799)

Monthly income: > 3.5 million KRW 0.786 0.704 0.626 0.527

(ref: <3.5 million KRW) (0.227,2.721) (0.146, 2.677)

Postoperative complications 2.082 0.214 1.351 0.660

(ref: no complications) (0.656, 6.614) (0.354, 5.166)

Recipient death 0.000 0.999 0.000 0.999

(ref: recipient alive) (0.000) (0.000)

Time since donation (years) 0.529 0.015 0.502 0.035

(0.316, 0.884)

(0.265, 0.952)
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Table 9. Continued

Variable UOR p-value AOR p-value
(95% CI) 95% CI)

Satisfaction with decision to donate 0.777 0.589 0.859 0.814
(0.311, 1.941) (0.242, 3.047)

Unmet expectations for surgical outcomes: 6.933 0.008 7.461 0.020

3-4 items were worse than expected (1.673, 28.737) (1.375, 40.488)

(ref: 0-2 items were worse than expected)

PCS: physical component summary, UOR: unadjusted odds ratio, AOR: adjusted odds ratio, CI: confidence interval.
Note: Reprinted from “Does living liver donors’ underestimation about surgical outcomes impact on their health-related quality of
life after donation?: a descriptive cross-sectional study,” by Y. S. Lee, C. K. Koh, N. J. Yi, K. S. Suh, and K. W. Lee, 2022, Health

and Quality of Life Outcomes, 20(1), p. 146. CC BY 4.0.
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2) Logistic regression model for mental well-being

The final logistic regression model for MCS is shown in Table 10.
In the univariable model for MCS (Table 10), education level, satisfaction
with decision to donate, and unmet expectation were statistically related to
poor MCS scores (UOR 0.32, 95% CI 0.11-0.93; UOR 0.37, 95% CI 0.17—
0.83; UOR 5.67, 95% CI 1.40-22.97).

For the multivariable logistic regression models for MCS, age, sex,
education level, monthly income, postoperative complications, recipient
death, time since donation, and satisfaction with the decision to donate were
controlled. The multivariable logistic regression model for MCS was
significant (X* (df = 9) = 18.638, p = 0.028) with acceptable goodness-of-fit
statistics (Hosmer—Lemeshow: p = 0.266). In this adjusted model for MCS,
unmet expectations for surgical outcomes were a predictor of poor MCS
scores after controlling for other factors (AOR 7.15, 95% CI 1.35-37.97)
(Table 10). The likelihood of poor MCS scores increased in donors who had
three or more items of unmet expectations than in those who had two or fewer
items of unmet expectations (AOR 7.15, 95% CI 1.35-37.97). In addition,
LLDs having less than a bachelor’s degree and less satisfied with decision to
donate were likely to experience poor MCS (AOR 0.24, 95% CI 0.06-0.96;

AOR 0.30, 95% CI 0.12-0.77).
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Table 10. Logistic regression model for poor MCS scores (N=124)

Variable UOR p-value AOR p-value
(95% CI) (95% CI)

Age 1.003 0.900 0.993 0.809
(0.958, 1.050) (0.936, 1.053)

Female 0.547 0.293 0.351 0.136

(ref: male) (0.178, 1.682) (0.089, 1.389)

Bachelor’s degree or higher 0.317 0.036 0.239 0.044

(ref: less than a bachelor’s degree) (0.108, 0.929) (0.060, 0.961)

Monthly income: > 3.5 million KRW 0.895 0.849 1.017 0.982

(ref: <3.5 million KRW) (0.285, 2.810) (0.241, 4.289)

Postoperative complications 1.077 0.890 0.792 0.722

(ref: no complications) (0.377, 3.078) (0.220, 2.858)

Recipient death 0.640 0.681 0.751 0.812

(ref: recipient alive) (0.076, 5.366) (0.071, 7.977)

Time since donation (years) 0.809 0.205 0.889 0.561

(0.583, 1.123)

(0.598, 1.322)
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Table 10. Continued

UOR AOR

Variable p-value p-value
(95% CI) (95% CI)

Satisfaction with decision to donate 0.373 0.015 0.301 0.013
(0.169, 0.826) (0.117,0.773)

Unmet expectations for surgical 5.667 0.015 7.150 0.021

outcomes: (1.398, 22.966) (1.346, 37.972)

3-4 items were worse than expected

(ref: 0-2 items were worse than expected)

MCS: mental component summary, UOR: unadjusted odds ratio, AOR: adjusted odds ratio, CI: confidence interval.

Note: Reprinted from “Does living liver donors’ underestimation about surgical outcomes impact on their health-related quality of

life after donation?: a descriptive cross-sectional study,” by Y. S. Lee, C. K. Koh, N. J. Yi, K. S. Suh, and K. W. Lee, 2022, Health

and Quality of Life Outcomes, 20(1), p. 146. CC BY 4.0.
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VI. Discussion

1. Unmet Expectations about Surgical Outcomes

This study examined the unmet expectations of LLDs related to surgical
outcomes by comparing preoperative expectations and actual experiences.
The surgical outcome that most frequently showed a discrepancy between
expectation and reality was pain (34.7%), while the outcome where such
discrepancies were least frequently reported was complication (7.3%).
Meanwhile, 8.1% of LLDs answered that three or four surgical outcomes
were worse than anticipated. Additionally, among four items, unmet
expectations only about complications were affected by time since donation.
LLDs who underwent surgery long ago tended to report complications that
were less severe or the same as expected.

Unmet expectations about surgical outcomes such as the length of
hospital stay, speed of recovery, pain, and complications can increase
psychological distress and symptom-related discomfort after surgery
(Sweeny & Andrews, 2017). In the current study, the unmet expectations of
LLDs were associated with poorer mental and physical HRQOL. All patients’
expectations regarding surgical outcomes cannot be exactly the same as the
actual postoperative experience, and unpredictable outcomes and uncertainty

may still exist (Gordon et al., 2011; Reese et al., 2015). Moreover, it is
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common for patients to have unrealistic optimism and expect unreasonably
good surgical outcomes (Sweeny & Andrews, 2017). To decrease these
discrepancies between expectations and reality, efforts must be made to help
LLDs realistically anticipate surgical outcomes. In this study, the items in
which proportion of unmet expectation was less than 10% were length of
hospital stay and complications. This indicates that information about the
speed of recovery and pain was relatively deficient and vague.

The information given to LLDs needs to include an explanation of the
uncertain factors as well as certain factors related to surgical outcomes (Reese
et al., 2015). Although LLDs have reported that they were given appropriate
and sufficient information (Gordon et al., 2016), the information needs to be
examined to determine if it is extensive, accurate, and actual and supports
LLDs in maintaining realistic expectations. In addition, Weng et al. (2012),
who conducted a qualitative study of Taiwanese LLDs, showed that they may
not really receive information about negative surgical outcomes to reduce
their anxiety about donation. Therefore, a careful approach regarding LLDs’
attitudes toward possible negative surgical outcomes needs to be taken, and
research to explore its impact on their unrealistic optimism should be

performed.
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2. Health-related Quality of Life and Its Predictors

In assessments of the HRQOL of LLDs, the mean donor SF-12 scores
were 51.48 + 7.44 (PCS) and 52.97 + 8.47 (MCS), which appear to be higher
than the normative SF-12 scores for the general Korean population: 43.46 +
3.05 (PCS), 45.26 £ 4.35 (MCS) (Kang et al., 2021). This suggests that donor
hepatectomy is safe and that LLDs remain healthy after donation. However,
we can also consider other reasons. Because a liver donor is expected to have
passed a medical evaluation, including general physical and mental health
examinations, to become a donor (Yi et al., 2007), such evaluations may
select individuals healthier than the general population. Moreover, the age of
the general population ranged from 20 to 75 years (Kang et al., 2021),
whereas that of this study sample ranged from 19 to 63 years. Because the
sample of this study was younger than the general population of the study by
Kang et al. (2021), the higher mean scores of this study may have been
derived. Therefore, a comparison of the mean scores of LLDs before and after
donation is recommended.

However, while comparing the eight domains of SF-12 between LLDs
and the general Korean population according to sex and age groups (Kim et
al., 2014), many domains showed poor scores in the age group of 19-29 years.
This group had poor scores in seven domains (PF, RP, BP, GH, VT, SF, and

RE). As they could overestimate their health before surgery, the changes they
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experienced after surgery may impact their perception of their health more.
In addition, they may feel a greater sense of relative deprivation when they
see their socially active and physically healthy peers. This result indicated
that healthcare professionals in the transplant team should focus on young
donors.

This study explored the QOL of LLDs in terms of its relationship with
the donors’ unmet expectations regarding surgical outcomes. Experiencing a
worse-than-expected recovery process was associated with poorer physical
and mental QOL, even after controlling for age, sex, education level, income,
presence of complications, recipient death, time since donation, and
satisfaction with the decision to donate.

Additionally, a shorter period since donation was significantly
associated with poor PCS scores. This result is consistent with that of prior
studies in which participants reported their HRQOL within one or three
postoperative years (Jin et al., 2012; Weng et al., 2019). Furthermore, poor
physical well-being is particularly associated with an interval of less than
three months since donation (Ladner et al., 2015; Parikh et al., 2010).
However, our outcome is in contrast to that reported by Ladner et al. (2015),
who suggested that a longer interval from donation increased the likelihood
of poor PCS scores. This may also be a plausible result since the postoperative
period in their study was relatively evenly distributed from one to eight years
and the study participants had been aging in a longitudinal study, which was

performed for 11 years.
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In our study population, 96.8% of LLDs were satisfied with the decision
to donate; thus, 3.2% of LLDs had decisional regrets about liver donation.
We found that the more satisfied the donor was with the decision to donate,
the more likely he or she was to have better mental HRQOL. This is consistent
with the findings of a study on kidney donors by Wirken et al. (2019), which
suggested that donors with regret experienced poorer HRQOL, especially in

the social functioning and health perception domains.

3. Fulfillment of Expectations and Information

The finding of this study that the unmet expectations of LLDs about the
surgical outcomes predicted poor HRQOL after donor hepatectomy supported
the Calman expectations model. This conclusion implies that healthcare
strategies in the preoperative phase can help enhance the QOL of
postoperative patients (Carr et al., 2001).

Patients can maintain or modify their initial expectations. These
expectations may be accurate or ambiguous and may be affected by
sociodemographic characteristics and previous direct or indirect experiences
of receiving healthcare (Kravitz, 1996). Patient expectations may be well-
formed based on adequate and sufficient information about the advantages of

the procedure and suffering after donation, including pain and side effects
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(Waljee et al., 2014). Sweeny and Andrews (2017) stated that healthcare
providers should provide well-established information on the beneficial and
detrimental effects of surgical procedures for patients. This approach can help
patients raise realistic expectations and not overly rely on information from
the Internet or other patients.

However, this approach should be practiced with caution because
facilitating undue prediction of deterioration or risks can suppress the hopes
and positive attitudes of patients and their families, which are crucial to
coping with disease (Carver & Antoni, 2004; Radbruch & Jaspers, 2019).
Some LLDs felt uncomfortable about repeated disclosure and warning of
risk information and misinterpreted the intentions of the transplant team as a
discouragement of donation (Gordon et al., 2016). Therefore, healthcare
providers and patients must balance optimism and pragmatism (Sweeny &
Andrews, 2017).

The literature showed conflicting results on whether providing such
information is critical to making decisions. In several studies, most LLDs
did not make decisions using risk information because they wanted to
donate the liver to save the lives of their loved ones, and they trusted the
success of the transplant team (Gordon et al., 2015; Molinari et al., 2014).
Another study reported that most LLDs expressed difficulties in decision-
making, attributed to uncertainty about whether they could maintain daily
life after the transplant surgery (Yu, 2016). That study declared that unmet

expectations affected the postoperative adaptation physically and
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psychologically, and sharing adequate amounts and types of information in
the preoperative phase became more important (Yu, 2016).

LLDs reported unanticipated experiences of higher pain levels and
surprisingly shorter lengths of hospital stay (Gordon et al., 2016; O'Connor et
al., 2015). They preferred information about the type and duration of common
complications, length of hospital stay, recovery period, and postoperative care,
including the management of surgical wounds and complication prevention
behavior, which would practically impact their daily lives (Jung, 2010; Kim
etal., 2007; Yu, 2016). In addition, donors reported that disclosure of new and
excessive information left them unable to comprehend or remember all of it
(Gordon et al., 2016).

Therefore, not only should nurses and surgeons provide adequate
information about the transplantation process, but also the patients should
inform the medical staff of the level of understanding of the provided
information, the types of desired information, and the degrees of their
expectations about postoperative adaptation. By explicitly exchanging
information with each other, both can be satisfied with the communication
process. The medical team must receive information on the individual
characteristics and values of the patients, and the patients must obtain patient-
centered or tailored information from the medical team. Accordingly, donors
can provide informed consent to liver donation and reasonably calibrate their
expectations about surgical outcomes until surgery. Consequently, an

approximate fulfillment of expectations may elicit better postoperative
¥
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adaptation and HRQOL.

Furthermore, even after the recovery process, nurses and physicians are
recommended to discuss the extent of preoperative expectations being met
because it could affect their QOL (Saban & Penckofer, 2007). For better
management of future patient expectations, the transplant team may be able
to recognize aspects that the donors could not anticipate or were dissatisfied

with.

4. Nursing Implications

1) Nursing research

This study explored the postoperative HRQOL among LLDs in South
Korea using SF-12 (a globally used instrument) and compared it with that of
the general Korean population. This is the first study to compare the HRQOL
of LLDs more than 1 year after surgery in South Korea with that of the general
Korean population. The results of significantly higher mean PCS and MCS
scores proved the safety and stability of donor hepatectomy.

Furthermore, this study provided insight into the prediction
mechanisms in which QOL can be projected by preoperative patient
expectations, supporting the Calman expectations model. This study
broadened the application of the expectations model and obtained a hint about
the direction to improve HRQOL and adaptation after donation from the

<
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model.

The findings of this study contributed to the body of knowledge about
nursing in transplant in terms of the formation of donor expectations. This
study advanced the understanding of what items among surgical outcomes are
essential for LLDs, who do not differ from healthy individuals. In addition, it
stated that LLDs were more likely to underestimate the items of pain and

speed of recovery. Further research is needed to accumulate these data.

2) Nursing practice

The current study included surgical outcomes such as the length of
hospital stay, postoperative complications, pain, and recovery speed, which
can be considered as an evidence while providing information to LLDs in the
pre- and postoperative stages. In particular, LLDs reported more unmet
expectations for pain and speed of recovery than hospital stay and
complications, indicating that nurses should share evidence-based clinical
information related to pain and recovery speed.

In the context where HRQOL is a crucial endpoint for LLDs, this study
confirmed the effect of unmet expectations on poor HRQOL and the
association between a longer period since donation and better physical QOL
and between higher satisfaction with the decision to donate and better mental
QOL. Accordingly, nurses in practice and policymaking should develop
interventions or guidelines to maintain or improve the postoperative HRQOL

of LLDs.
66 A L2 tH



Adequate and suitable information and patient-centered education must
be provided to balance expectations and reality. Patient-centered
communication was defined as understanding patient concerns, needs, and
expectations within their unique psychosocial background and establishing a
shared understanding between nurses and patients (Epstein et al., 2005). Such
patient-centered care can elicit enhanced patient-reported outcomes (Epstein
et al., 2005; Wang & Gottumukkala, 2021). In perioperative care, LLD
education is essential to make satisfactory decisions, give fully informed
consent (Sites et al., 2008), and build realistic expectations. Likewise, nurses
or nurse coordinators should receive information from LLDs when nurses
educate them about surgical outcomes and HRQOL that donors would expect
and experience. This shared communication allows nurses to consider

particular individual circumstances and provide patient-centered information.

5. Limitations

This study had some limitations. First, to measure LLDs’ HRQOL, we
used a generic instrument, the SF-12. This could have disregarded some
distinct aspects of the donors; nevertheless, SF-12 is highly utilized and thus

suitable for comparison with various populations from different countries.
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Second, unmet expectations were measured based on retrospective
questions, leading to the possibility of recall bias. Moreover, the used unmet
expectations measure was not validated in a strict sense.

Finally, our results were drawn from a survey at one transplantation

center at a university hospital; thus, the results had limited generalizability.

6 8



VII. Conclusion and Recommendations

1. Conclusion

This study explored LLDs’ unmet expectations related to surgical
outcomes. Healthy LLDs decide to become surgical patients for altruistic
reasons and most are satisfied with their decision to donate during the rest of
their lives. However, they go through the postoperative recovery process, and
unmet expectations regarding surgical outcomes during this process may have

a negative effect on donors’ HRQOL.

The specific results of this study are as follows.

First, unmet expectations about surgical outcomes existed. In particular,
unmet expectations about the speed of recovery and pain were relatively high.
The provided information about these items seemed relatively deficient and
vague.

Second, the physical HRQOL mean score for LLDs was significantly
higher than that for the general Korean population. However, male donors had
a poor mean RP score than the general population, whereas female donors
had a poor mean PF score. In addition, young donors (19-20 years) reported
significantly poor average PF, RP, BP, and GH scores. Donors in their 30s
showed poor average PF, RP, and BP scores. Donors in their 40s showed poor
<

-
|
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average PF and RP scores.

Third, physical HRQOL was related to unmet expectations about
surgical outcomes and a shorter period since donation. LLDs who
experienced more unmet expectations or who recently underwent surgery had
poor physical HRQOL.

Fourth, the mental HRQOL mean score for LLDs was significantly
higher than that of the general Korean population. However, young donors
(19-20 years) reported poor mean VT, SF, and RE scores. Donors in their 40s
showed a poor mean RE score.

Fifth, mental HRQOL was related to unmet expectations about surgical
outcomes, education level, and satisfaction with the decision to donate. LLDs
who experienced more unmet expectations, had education less than a
bachelor’s degree, or were less satisfied with the decision had poor mental

HRQOL.

2. Recommendations

Based on the above research results, we suggest the following
recommendations.

First, poor HRQOL was associated with unmet expectations about
surgical outcomes. To decrease unmet expectations, healthcare professionals

should support LLDs in obtaining more accurate, evidence-based, andl_
> _ L o—11i
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extensive information about surgical outcomes and donation impacts on their
activities of daily living. In particular, information related to pain and
recovery speed is insufficient for accurate prediction. Therefore, further
research is needed to explore the pain severity and duration of LLDs, as well
as the full recovery period and discomfort level. Additionally, as most of the
validated patient expectation instruments are orthopedic or cardiac patient-
related (Waljee et al., 2014), the need to develop reliable and validated
instruments or use qualitative methods to capture the preoperative
expectations of living donors is proposed.

Second, providing information requires a careful approach. Excessive
information can cause LLD anxiety because it makes them overestimate the
possibility of risks and become confused by their inability to comprehend all
information. Therefore, throughout the perioperative process, healthcare
professionals should discuss and communicate closely with donors to provide
the type and amount of information donors want and ensure their
understanding.

Third, although LLDs were proven healthy, young donors in their late
teens and 20s still need postoperative care in physical and mental domains.
Effective care interventions should be further researched and developed by
identifying their critical factors. In addition, a donor-specific HRQOL
instrument that reflects the unique characteristics of LLDs in the context of
Korean culture and systems should be developed to deeply understand the

HRQOL of Korean LLDs. )
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Fourth, poor physical HRQOL was associated with a shorter period since
donation. Therefore, LLDs should be encouraged to visit follow-up and be
educated about postoperative self-care. During future outpatient visits, nurses
and physicians should resolve the questions and problems related to their
health. Meanwhile, poor mental HRQOL was associated with satisfaction
with the decision to donate. For more satisfaction and less regret, research
should be conducted to identify the predictors of post-donation regret.

Fifth, further research on patient unmet expectations and their effects on
QOL is required from multiple transplant centers with large samples.
Furthermore, a prospective longitudinal study should be performed to
compare preoperative expectations and actual postoperative experiences, as
well as HRQOL, before and after surgery for individual LLDs. The
longitudinal study should also identify unmet expectations that may change

over time during the postoperative period.
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Appendix 2. Recruitment notices for study participants.
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Appendix 3. Participant informed consent forms.

IRE Mo.” 2101-074-1187
SNUCM = W MU (Dats of Nofification): 2021.02.15
5 IRB& 78 BEW(Date of Expiry): 2022.02.14
NUH
slgpoiTgalal el His

EFEEEEEN

AP AR 2HE

1. E@3 H&: Ty 71870 +8 ¥ 7|SURE, 28 %, HITY 29 3 3 90

2. AR HYUXL: o] FE (ME0SD olatgiT ug)

3. @\7e H§HE 3 8y
B G3c It 718R8 & ¥ g0 2§ TYH L9 A 7EUSZE IS,

olofl EEtod

7lEarge] T 29 Exsts HYE rRE 4%E a0 OX|s ¥uE SUEHcRE O%sia

T st @FEUS

4 @7 Fodiunt + ¥ FHor|T

oo 1§82 20208 1287 T 20 &8 wE ¥ 1700WE HiioE E97h Fuwe HUY
ok ghE #HEPE gl ot FAIE 7IFEY 102 & T B R JIEEAY 2088 A
of EHZ TEY. dxdEmEo] R 42 HAo A W 12y 7150 O £ 12
B0 2Ry 2E 229 TTEE 20 ¥ 1224 RUE 24 n28%0 & rofue] 4ETE B

StA @ 0|, dEEME ¥ 10158 288 =R QugEych

S WO A U UY

HEPE A3 Hoiolads #E FAE SRR Haw 4EFE 12 Hgd FAE 2y Zhdo] @
EE o2t 42 250 20 LHIE FHAL AT 2 @RHYUTI wsw AUYS

B2 TE o7y o2] oiEd w2 2Eol g7kt 47 HREcE goiFHAR.

=dd g2

2 32 HIE 230 YsHE 22FE HEE 2 pE HEE €3 FAE YD oo &

T 427 E HEY dfune o|BY S8 FYESE IRE AUYD

6 HPOUTA dA=E £T8, HEHL SUE

B B3 HENE St TAE UHEY YHEe UUCh FROMTIT ETEEM SoE MEw
TEE ofE oL HEEE @& 22T ST 42 BE F S50EF Rs uSo] UADd® HHE
T ooy = Y B3z O H2EY 2iEx Heso -FE 97 BpeUc % 53E g
2718 2lgs G oEd s oHMet olzod AU AoaEEsg fsio 2HE H
8 fler WA= ofE ol e 0|2 o AYUIEE WA & MoK +TE BE B
e Grabads @A ggd XHxD B35E L ASTR E g o= 7|
2E Holxle 48 Usa AN E 2esA 2470 oY o7ie ASUG 2249 489
#% H=o Y5 § =Y Bzg ECD BAE wE A HTYIE 4AE ATUD oRd B
T #0 EF wdE « N 2ES0Y Hy BEu g R0 Sl=d g3 EFAWA M

2oy FuAe.

94

3}
1

kTl



IRB Mo.Z 2101 -074-1187
4= @M P W (Dass of Notification): 2021.02.15
IR 21 8 B2 W (Date of Expiry): 2022.02.14

7. M ARHA fARE o

Wit & 20 FosksH AN AFHY ols2 BEUC 23U A7t Hasks TEE B
o BoRe & £ 28 B JTTE 20 0 ¥YE ON: 20E mYEoEM, I S0F
o & ® o0 =80 D& EWE ORER| HE 2HE 7leE + U8 AEUD

e B HO & % 4o tE =4

Hebrh & 9ol Eoshed UM Swst vlsolu &40 WESE BaeUc Hstel B3 HHA|
A2 HgE per Az godet YAIE BE 3 FE HI0 it HAL SoE 4E2FE s R
24MZE olufofl =Et%= F|=ZE|20] H3E AYUD Astt dEX9 BE Boo SEA 25
Gatz, S AedHez sostd QMg dHEsid domdd su=tA 240 Aagdd

9. HEH Hol ¥ 29 A

B 0T MYHoE g3o oAE well mof gste 88 APUC ASME EoislidE #F
57| o & G797 o 85X 322 370 g0 2 23 ST o £ HOLME
Y FHAL. Fsts B 970 SR @8 FWRTH Yan, B A7 #Hofstr got=E Hsto
Ac ofmE EolY=E HEUDH Ei YT AEEHoE B G0 B0EOD soEEEE UHE
7| ojEE @09 Rio| HO =EH 1% § & flEUCh 97 SolF AR xO0 37 ZEn
A A e FHAL JNSE F2 20 RES A H7E AYUD 223N R0 ¥R
20 4279 ¥8 BAHU BEHEE FEX oM HHE S FIA wsUT

10 9dess % Aede H3o] Te Ay
AP BRTe MEQHE =£0] olfeddct o2¥ o= EF YR A BIES
oAz g2ol HIo olglel Atge FoE = Uk B[YRE of BFE SH 2R QU
ol Mg ToE = Qs 28 A0 =g Y =23 HE HdE o Agdo TEE 287
2t golMe 220 2 =AY ALUUC =@ dEX2 SoMo T4 RHMEE Sosi 2
£ TEE AcSH U YN o § 97 genie 32 A0 U edwo =@w fuod A3
olglel ohE 8Hoz AlEStE| B& AUUCH of HRoolEHE HAU=ET FE TUe HEIo F
TEYT ¥ FERA 2ol Ao, olgle] MEE oW - UES ¥ AYUS

Eo|ME SE g0 oS sHdE EEs £ HI|E oeUS B EF0M EoE EF EaTt
TTE O chemel MaE HiYE EsE AYUC J0 oy 9ol eTstE el AliEEs
HaEg += dgUd =2 BUH 29, 3 24 R 5 2UsAead §0| 24 wyd oz o
To| FAet AEe| AR HESHT| Mo diakae] Mao) B o[R0] Rsds yHoA oy
o GR7|sE PEE - Usdd A7l B Se/Md Musts A2 o2z Awd disto] AR
23 AMen olf sschs sol2 FE AHUUD

11. SR wety

B Oold gd 27 UAL 23, F20 4 A oS0 AT HETOAH Fse FHAL
ST HER: olde

QY ol=mjatz BTOaTel H9 oiE 28 23 W20 e FS AMETEI=SANA (R
(02-2072-0634) E£ BHATRIME (02-2072-2509)2 HFHotulAl2.

. 2 A=l €

—

ik



IAE Mo.- 2101-074-1187
42 A MEY(Date of Molification)” 2021.02.15
IREm 2 F A B2 W(Date of Expiry): 2022.02.14

[ ot gaiee |

AALYAIRL SOIM

1. 202 AR OF PFE 4EUE WD 47 B HYEE HE=0 ©@E @D 0 EF
of cishd =g 2f=dtusyct

z gl A3z ot olso oted SHem del R chEw ok oHE ffigdo

3. 292 of Ao stoisis ol cietel AEEcE sl

4 BO2 o2 XEo YyE 2x| @3 HFEX Aol Hog HSSAU e dog =0
Haw o Ua oafe ol voA ojd Aot =X 28 Aoz HE 22 AUsdd

5 EOZ 0 HBM A SoMH MYHoRM o5 Q7 SHo® Lo ANYRg HRo2s
{Electronic Health Record, EHR)YE& BY BEI FH0| d8sts BY WolM IR st &
2st=6 F2EUS

e BUE =HI: AE7 £ BT o2 PR & OE FoAD @70 SHoR MEHE
Hol solEyo

FrOYR 4 4 ERER- T

HrA 49 Lk A )

2 5 2

3}
3]

kTl



IRB Ma.- 2101-074-1187
S P TWMEY(Dats of Notification): 2021.02.15
IRER 2 FE B2 W(Dats of Expiry)” 2022.02.14

an AHHS

AFCHARL SOl (222l HH[0|R)

I
re
ria
1=}

AT CfE 47 B dYUES =N BT GRS of 7o dEo S8 2
70| Y o|So Fstol E¥e0 Lo FE0 ChEY O 2HE EsUcH

| 270 aosks Ho ci=tol AfREcE solgych

|%9] g0 FYE LR B2 UFHER AP0 WoE ML BRo| g =0
HHE = YD ol O] LI o #7 DX BE Hol2ke e g2 g4

s 202 0 4%M % BoMo] MEHoRM o8 M7 SFog Lo JUTEY HIo|L7|&
(Electronic Health Record, EHR)EEE ®Y Y& 7H0| 385 Wy Wojd ARxo =FHs0 &
2lzl=0 sogyo

6 BOR =& XE7 8 W7 olold HRHUK} g g Faxe] Wno FEHog MEEHE
ol sejgyct

ot
%]
o
L
i)

0
a

Lhe 9 disol sel=in g #o #ofstalsuct
| So=E #& O

o 25 A=



Appendix 4. Quality metric incorporated, license agreement.
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QualityMetric Incorporated, LLC LICENSE AGREEMENT
License Number: QMO54603
Licensee Name: Seoul National University Hospital

Licensee Address: 101, Daehak-ro, Jongno-gu 03080 KR

Approved Purpose: Health-related guality of life in living liver donors -
Data Collection Method: Tablet

Therapeutic Area: Digestive System

A. Effective Date: This License Agreement (the “Agreement’) is made by and between QualityMetric
Incorporated, LLC, a Delaware limited liability company, with offices at 1301 Atwood Ave, Suite 218E,
Johnston, Rl 02919 and Licensee. This Agreement is entered into as of the date of last signature below
and is effective for the Study Tem set forth on Appendix B.

B. Appendices: Capitalized terms used in this Agreement shall have the meanings assigned to them in
Appendix A and Appendix B. The appendices attached hereto are incorporated into and made a part of
this Agreement for all purposes.

C. Grant of License: Subject to the terms of this Agreement: (a) QualityMetric Incorporated, LLC grants
to Licensee a non-exclusive, non-transferable, non-sublicensable worldwide license to use, solely for the
Approved Purpose and durng the Study Term, the Licensed Surveys, Software, SMS Scoring Solution,
and all intellectual property rights related thereto ("Survey Materials™), in the authorized Data Collection
Method, Modes of Administration, and Approved Languages indicated on Appendix B; and to administer
the Licensed Surveys only up to the total number of Administrations in any combination of the specific
Licensed Surveys and Approved Languages, Data Collection Method, and Modes of Administration; (b}
Licensee agrees to purchase the Services described in Appendix B (if applicable); and (c) Licensee
agrees to pay QualityMetrc Incorporated, LLC the fees on Appendix B (*Fees”) in accordance with the
invoice to be provided.

D. Electronic Signature: The parties agree that execution of this Agreement by e-Signatures (as
defined below) shall have the same legal force and effect as the exchange of original signatures.
Pursuant to this Agreement, e-Signatures shall mean a signature that consists of one or more letters,
characters, numbers or cther symbaols in digital form incorporated in, attached to or associated with the
electronic document, that (a)is unigue to the person making the signature; (b) the technology or process
used to make the signature is under the scle control of the person making the signature; (c) the
technology or process can be used to identify the person using the technology or process; and (d) the
electronic signature can be linked with an electronic document in such a way that t can be used to
determine whether the electronic document has been changed since the electronic signature was
incorporated in, attached to or associated with the electronic document.

EXECUTED by the duly authorized re presentatives as set forth below.

Quality Metrie-imcorporated, LLC Seoul National University Hospital
Signature: M‘duﬂb M Signature: WU—/

Name: M'ichc'll‘ﬁ:u white Narme: Yg,go'. Lee

Tile: Vice President Thle: PhD candrdage

1/12/2021

o:/uq(ml

Date: Date:

Flaname: Ssoul Natonal Universty Hoapita! - Yeaol Lee - SLA - OMIS4803
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QUALITYMETRIC INCORPORATED, LLC LICENSE TERMS AND CONDITIONS - APPENDIX A
Attached to and Incorporated into License Mo, QOMOS4603

1. License Fees and Payment Terms — Licensee agrees to pay the Fees and all other charges on
the payment terms specified in Appendix B. All amounts are stated and all payments shall be in, U.S.
Dollars. Fees listed in Appendix B are exclusive of any sales taxes, value added taxes, duties, or other
withholding. Licensee shall be responsible for all taxes relating to the Fees and the goods and services
acquired hereunder.

2. Copyright Protection. The Survey Materials are copyrghted works owned by QualityMetric
Incorporated, LLC. Copyright protection means that Licensee cannot reproduce, copy, modify, or
distribute the Sumey Materials or any part of them without QualityMetric Incorporated, LLC's consent,
even if the Survey Materials were not obtained from QualtyMetrc |ncorporated, LLC. This Agreement
constitutes QualityMetric Incorporated, LLC's consent for Licensee to use the Survey Matenals only as
specified in this Agreement.

3. Tem and Termination This Agreement shall be effective until the earlier to ocour of (a)
completion or termination of Services in connection with the Approved Purpose, or (b) expiration of the
Study Tem specified in Appendix B, after which the licenses granted hereunder shall terminate and this
Agreement shall terminate upon full payment therefore. Motwithstanding the foregoing, either party may
terminate this Agreement at any time in the event of a material breach of this Agreement by the other
party that is not cured within thirty (30) days following notice to the breaching party.

4. Administration by Third Parties — A third party service provider may administer the Licensed
Surveys on behalf of Licensee subject to such third party's execution of QualityMetric Incorporated, LLC's
Acknowledgement by Agent form; provided, that Licensee shall not be relieved of its obligations by use of
such third party, and Licensee shall be responsible for any breach of this Agreement by such third party.
Glinical trial investigator sites are not required to sign the Acknowledgement by Agent form. However,
Licensee will inform each investigator site that it may use and administer the Survey Materials only
through investigational sites, only on behalf of Licensee, only during the Study Temn and only for the
Approved Purpose. Licensee shall inform each investigator site that it may not use the Sunvey Materials
tor any other purpose and Licensee will provide each investigator site with the Motice to [nvestigational
Sites (completed for each use of the Survey Materials), attached as Appendix C.

5. Trademark and Copyright Motices — Licensee agrees to reproduce the copyright and tragemark
notices included with the Survey Materials on all reproductions of the Survey Materials pemitted
hereunder, including electronic reproductions and representations. Licensee shall not alter the wording or
order of the items or any other pan of the Survey Materials, Licensee shall not create any derivative wark
from the Survey Materials.

L2 Maintenance of Records Licensee shall maintain accurate records containing information
sufficient to verify Licensee's compliance with this Agreement, including, but not limited to, records of the
number of reproductions of the Licensed Surwey(s) made, the location of and/or confirmation of the
destruction of such reproductions, and the number of administrations of the Licensed Surwey(s)
performed. QualityMetric Incorporated, LLC or a third party auditor of its choice reasonably acceptable to
Licensee shall have the right, not meore frequently than once in each calendar year and on thitty (30) days
advance notice to Licensee, during usual business hours, to examine such records for the sole purpose
of verifying Licensee's compliance with the terms of this Agreement. In the event that such examination
discloses Licensee's use of the Licensed Surveys exceeds the permitted use hereunder, Licensee shall
promptly pay QualtyMetne Incomorated, LLC at QualityMetric Incorporated, LLC's then current list price
for all such excessive use. Ifthe payment due for such excessive use exceeds 10% of the total fees paid
hereunder for use of the Licensed Sumveys, Licensee shall reimburse QualityMetrc [ncorporated, LLC for
reasonable, documented costs and expenses incurred in conducting such examination.

Filaname: Ssoul Natons! Universty Hospital » Yesol Les « SLA » OMO54603
Tempiate: Genernc SLA — 12Aug30 Page 2 of &
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7. Proprietary Rights

a. Licensee acknowledges that the Survey Materials shall be and remain at all times the
property of QualityMetric Incorporated, LLC. Licensee shall have no right, title or interest in the
Survey Materials except for the limited license described herein. Licensee shall not use, modify,
reproduce, or transmit any of the Survey Materials except as expressly provided hereunder. |If
the Approved Purpose includes administration of the Licensed Surveys in physical form, Licensee
is authorized to make exact reproductions of the Licensed Survey(s) sufficient to support such
administrations. Licensee agrees that it shal not challenge or assist any other party in
challerging the validity, ownership or enforceability of the Survey Materals.

b. Licenses acknowledges and agrees that the Data Collection Method and Modes of
Administration reflected in this Agreement are the only manner in which Licensee may administer
the Licensed Surveys.

c. Licensee acknowledges and agrees that scoring of Licensed Survey(s) responses must
be performed by QualityMetric Incorporated, LLC or by Licensee through use of a QualityMetric
Incorporated, LLC scoring solution.  Licensee shall not embed, input, insert, or transfer the
Survey Materals, QualityMetric Incorporated, LLC's scoring algorithms (regardless of the source
of the algorithms), or any part thereof, into Licensee's systems or applications absent purchase
by Licensee of a QualityMetric Incomporated, LLC scoring solution.

d. Licenses acknowledges and agrees that any translations of the Licensed Surveys into
any language must be performed by QualtyMetric Incorporated, LLC, and QualityMetric
Incorporated, LLC retains ownership of any and all translations.

e Licensee acknowledges and agrees that the results, data and all information cbtained
through the utilization and administration of the Survey Materials are solely for the Licensee's
own use and analysis, consistent with and as contemplated by the Approved Purpose, and may
not be sold to, or otherwise, transferred for value (inany manner) to a third party.

f. Licensee may publish aggregated survey results in scientific and'or academic journals,
papers, reports and presentations (the “Publications”) related to the Approved Purpose. License
may cite the Survey Materials and/or the reference materials provided Licensee includes the
appropriate copyright and trademarks notices and Licensee does not indicate that Quality Metric
Incorporated, LLC has endorsed the Publication in any manner. Licensee may not include a copy
or any portion of the Survey Materials in any Publication including screenshots or excerpts of the
Survey Materials.

8. Confidentiality; Injunctive Relief - Licensee acknowledges that the Survey Materials are valuable
assets of QualityMetric Incorporated, LLC and that the value of the Surwey Materials would be
significantly impaired by the unauthorized distribution or use of them. Licensee shall ensure that the
Survey Materials are not used for unauthorized purposes or by unauthorized persons, and shall promptly
report any such unauthorized use to QualityMetric Incorporated, LLC. Licensee acknowledges that, in the
event of any matenal breach of this paragraph by the Licensee, money damages would not be a sufficient
remedy, and that QualityMetrc Incorporated, LLC shall, to the extent permitted by applicable law, be
entitled to eguitable relief, including injunction. Such relief shall be in addition to all cther remedies
available at law or in eguity.

o, Disclaimer of Warranty —~ Licensee acknowledges that complex and sophisticated products such
as the Survey Materials are inherently subject to undiscovered defects. QualityMetric Incorporated, LLC
cannot and does not represent or wamant to Licensee that the Survey Materials are free from such
defects, that operation of the Survey Materials will be uninterrupted or error free, or that its results will be

Flename: Seou! Natons! Univeraty Hospita! - Yeaol Lee - SLA - OMOS4803
Tempiate: Ganenc SLA — 12Aug20 Page 3 of &
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effective or suitable with respect to any paricular application. SURVEY MATERIALS AND SERVICES
HEREUNDER ARE PROVIDED AS-1S, AND QUALITYMETRIC INCORPORATED, LLC MAKES MO
REFPRESENTATIONS OR WARRANTIES, EXPRESS OR IMPLIED, WITH RESPECT TO SUCH
SURVEY MATERIALS OR SERVICES, AND DISCLAIMS ALL WARRANTIES INCLUDING WITHOUT
LIMITATION ANY WARRANTIES AS TO MERCHANTABILITY, FITMNESS FOR A PARTICULAR
PURPOSE, NON-INFRINGEMENT OR OTHERWISE.

10. Compliance - QualityMetric Incorporated, LLC and Licensee agree that in performing their
respective obligations under this Agreement, each shall conduct business in conformance with sound
ethical standards of integrty and honesty and in compliance with all applicable laws, rules and
regulations. Licensee represents and wamants that it has not and shall never engage in activities or use
of the Survey Materials in 2 manner that is deceptive, scandalous, or involves moral turpitude, orin any
other manner that could injure the high market acceptance, good name and reputation of QualityMetric
Incorporated, LLC or the Surey Materials.

11. Limitation of Ligbility — In no event shall ether party's total liability to the other party for direct
damages arising hereunder exceed the amount of the Fees paid or owed by Licensee to QualityhMetric
Incorporated, LLG hereunder, except for damages from claims for breach of confidentiality, unauthorized
use of Survey Materials or failure to indemnify for which there is no limit on direct damages. Further, in
no event shall either party be liable to the other party for any special, punitive, incidental, indirect, or
conseguential damages, arising from any claimed breach of contract, or any other legal theory, even if
such party has been advised of the possibility of such damages.

12, Intelle ctual Property Indemnification -~ QualityMetric Incorporated, LLC will defend, at its expense,
any action brought against Licensee to the extent that it is based on a third party claim that a Licensed
Survey infringes any patent, registered trademark, or copyright, provided that: (a) Licensee nofifies
QualityMetric Incorporated, LLC in writing within thirty (30} days of its becoming aware of any such claim;
(b} QualityMetric Incorporated, LLC has sole control of the defense and all related settlement
negatiations, provided that QualityMetric Incorporated, LLC shall not agree to any settlement that includes
an admission of wrongdoing on the part of Licensee or reguiring any action by Licenses without
Licensee's prior witten consent, and (¢} Licensee provides QualityMetric Incorporated, LLC with the
information, authority, and any and all assistance reasonably reguired by QualityhMetric Incorporated, LLC
to provide the aforementioned defense. In the event of an action against Licensee alleging infringement
of the intellectual property rights of a third party with respect to a Licensed Survey, or in the event
QualityMetric Incorporated, LLC believes such a claim is likely, QualityMetric Incorporated, LLC shall be
entitled, at its option but without obligation or additional cost to Licensee, to (i) appropriately modify such
Licensed Survey so as not to infringe such third party intellectual property rights; provided, that such
modifications or substitutions shall not matenally affect the function of such Licensed Survey; (ii) obtain a
license with respect to the applicable third party intellectual propery rights; or (i} i neither (i} nor (i) is
commercially practicable, terminate Licensee's license hereunder as to the effected Licensed Survey and
refund the full license fee therefore. QualityMetric Incorporated, LLC shall have no liabilty hereunder if
the alleged infringement is caused by use of other than the then-most-recent version of such Licensed
Sunvey provided to Licensee by QualityMetric Incorporated, LLC, any combination of a Licensed Survey
with non-QualityMetric |ncorporated, LLC programs or data, where the Licensed Survey alone would not
have given nse to the daim, or (i} use of a Licensed Survey outside the scope of this Agreement. THIS
SECTION STATES THE ENTIRE LIABILITY OF QUALITYMETRIC INCORPORATED, LLC ANMD
LICENSEE'S SOLE AND EXCLUSIVE REMEDY WITH RESPECT TO ANY ALLEGED INFRINGEMENT.

13 Scoring -

a. Licensee acknowledges and agrees that sconng of Licensed Survey responses must be
performed by CQualtyMetric Incorporated, LLC or by Licensee through the use of a QualityMetric
Incorporated, LLC scoring solution. Licensee shall not embed, input, or transfer the Survey Materials,
QualityMetric Incomporated, LLC's scoring algorithms (regardless of the source of the algorithms), orany
part thereof, into any systems or applications without an appropriate written agreement with QualityhMetric
Incorporated, LLC.

Flename: Seoul Natona! Universty Hospita! - Yesol Lee - SLA - OMOS4803
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b. Scoring Scoftware. Licensee may install and use one copy of the desktop scoring
software provided by QualityMetric Incorporated, LLC to Licensee under this Agreement (*Scoftware™) on a
single computer, and except for making one back-up copy of the Software, may not otherwise copy the
Software. However, upon execution of an Acknowledgement by Agent form by a clinical research
organization or other thid paty vendor acting on Licensee's behalf ("Agent”), Licensee shall have the
right to transfer its copy of the Software [without retaining a copy) to the Agent for use sclely on
Licensee's behalf, provided that Licensee warrants to QualityMetric Incorporated, LLC that Agent shall
abide by all terms and condittions of this Agreement and Licensee shall be responsible for any breach of
this Agreement by such Agent. The Software may not be copied, shared or used concurrently on
different computers. Licensee may not reverse engineer, decompile, or disassemble the Scftware, nor
attempt in any other manner to obtain the source code. The Software and the algorithms it contains are
propretary information of QualityMetric Incorporated, LLC. Licensee shall not attempt to circumvent any
function of the Software that limits its use to a certain number of administrations of the Licensed Surveys
or to a certain time period. Licensee may not rent or lease the Software to any other peson.

c. QualityMetric Incorporated, LLC Smart Measurement System "SMS") Scoring Solution.
The *SMS Scoring Solution” shall mean the algorithmic scoring engine that scores Licensed Survey
responses collected on QualityMetric Incorporated, LLC's web-based survey administration interface.
Licensee may not reverse engineer, decompile, or disassemble the SMS Scoring Solution, nor
attempt in any other manner to obtain the source code for it. The SMS Scoring Sclution and the
algorthms it contains are proprietary information of QualityMetric Incomporated, LLC. Licensee shall
not attempt to circumvent any function of the SMS Scoring Sclution that limits its use to a certain
number of administrations of the Licensed Surveys or to a certain time period. Licensee may not
rent or lease the SMS Scoring Sclution to any other person.

14, Form Review - |f Appendix B permits Licensee to administer the Licensed Surveys on an
electronic device, Licensee is reguired to submit screen shots or a link to the Licensed Surveys for each
Approved Language to QualityMetric Incorporated, LLC. QualityMetric Incorporated, LLC shall perfom
an initial form review to determine whether the Licensed Surveys have been appropriately migrated to
electronic format (the “Initial Review™). QualityMetric Incorporated, LLC will complete its Intial Review of
the Licensed Sunweys for each Approved Language within two (2) weeks from QualityMetric Incorporated,
LLC's receipt of screen shots or website link from Licensee. Upon QualityMetric Incorporated, LLC's
completion of the Initial Review, QualityMetric Incorporated, LLC will provide Licensee with a detailed list
of revisions that will need to be made before QualityMetric Incorporated, LLC can approve the electronic
format. Licensee is reguired to submit subseguent screen shots or a link fo the Licensed Surveys for
each Approved Language incorporating any changes reguired by QualityMetric Incorporated, LLC until
QualityMetric Incorporated, LLC provides its final approval of the electronic format. Multiple rounds of
review and revisions may be necessary prior to QualityMetric Incorporated, LLC being able to provide
final approval of the electronic format.  Licensee is solely responsible for the electronic creation of the
Licensed Surveys. MNothing in this Agreement prohibits QualityMetric Incorporated, LLC from creating s
own electronic forms of Licensed Survey administration. The Licensed Surveys cannot be used in
electronic format except as allowed pursuant to the terms and conditions of this Agreement. Licensee
acknowledges that there may be response differences due to effects from use of electronic format
compared to a static Data Collection Method and Mode of Administration such as paper/pencil. Licensee
assumes any and all risk of differential effects resulting fromthe use of electronic format.

15. Miscellaneous

a. Meither party may use the other party’s name in any press release, web site, promotional
material or other form of publicity without the prior written approval of such party.

b. This Agreement constitutes the entire and exdusive agreement between the parties and
supersedes all previous communications or agreements, either oral or written, with respect to the
subject matter hereof. This Agreement may not be modified or amended except by an instrument
im writing signed by both parties. The Appendices attached hereto are incorporated into and
made a pant of this Agreement for all puposes.

Flename: Seow Natona! Unweraty Hoapial - Yeaol Lee - BLA - OMIS4803
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c. Any waiver of any breach or default under this Agreement must be in writing and shall not
be deemed a waiver of any other or subseguent breach or waiver. Failure or delay by ether party
to enforce compliance with any term or condition of this Agreement shall not constitute a waiver
of such term or condition.

d. If any provision in this Agreement is determined to be inwvalid or unenforceable, the
remaining provisions shall not be affected thereby and shall be binding upon the parties hereto,
as though the invalid or unenforceable provision were not contained herein.

e In the ewvert amy Survey Materials or associated QualityMetric Incorporated, LLC
intellectual property are exported by Licensee outside of the country in which Licensee is located,
Licensee is obligated and solely responsible for ensurng compliance with all applicable import
and export laws and regulations of the United States of America andfor any applicable foreign
jurisdictions.

f. This Agreement and performance hereunder shall be governed in accordance with the
laws of the State of Delaware, but excluding Delaware choice of law principles. With respect to
any dispute ansing in connection with this Agreement, Licensee consents to the exclusive
jurisdiction and venue in the state and federal cours located in Delaware.

g The terms and conditions of this Agreement supersede the terms of any license
agreement embedded in the Software, or any purchase order or other ordering document.

h. Licensee agrees that not using all eight domain scales may compromise the validity of
comparisons to norms and other interpretation guicelines.

Flename: Seoul Natonal Universty Hospital - Yesol Lee - SLA - OMD54803
Tempiate: Generic SLA — 12Aug20 Page 6 of 9
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Licensee: Seoul National University Hospital
Yesol Lee
101, Daehak-ro
03080 Jongno-gu
South Korea

Approved Purpose
Health-related quality of life in living liver donors

Licensed Surveys (Modes) and Services:

License Number:
Amendment to:

Study Term:

APPENDIX B

LICENSE AGREEMENT - DETAILS

QMO54603

NIA

01/02/21 to 01/01/22

Item Description Mode of Admin Quantity
SS500 PRO CoRE Licensing Fee 1
for up to the maximum number of
1 provider
Individual and Aggregate Leve! Reports with
Below Benchmarks turned on:
General US Population Norms
Liver-Cirrhosis
Liver-Hepatitis A, B, C
ES0170 SF-12v2, Standard Recall Paper 1
Approved Languages:
South Korea (Korean)
1S0170 SF-12v2 Interview Script, Std Interview Script 1
Approved Languages:
South Korea (Korean)
LANGUAGES South Korea (Korean) 1
ADMO12 Patients Enrolled 1,600
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ITO105 Timepoints =

ADMINS Administrations (Patients x Timepoints)
58517 Keys to score the SF-12v2

55805 Keys to Recover Missing Scores
55808 Data Cuality Evaluation Report

55807 SF-60/Utility Index

55808 e dical Expenditure

EM126 SF-12v2 Users Manual 3rd Ed.

Approved Languages:
United States (English}
EMOBE SF12vZ Quick Start Guide

Approved Languages:
United States (English)

CS00291 Scientific Form Review Per Language
NOT Single-ltem

Quote expires 2/8/21

TOTAL FEES: T00.00 USD

Payment Terms: Due on Receipt
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NOTICE TO INVESTIGATIONAL SITES - APPENDIX C

Effective Date: 01/02/21
License: QMO54603
Licensee Name: Seoul National University Hospital
Study Term: Beginning on 01/0221 and ending on 01/01/22
Licensed Surveys: SF-12v2, standard recall in South Korea {Korean)

Approved Purpose: Health-related guality of life in living liver donors

Licensed Surveys. QualityMetric Incorporated, LLC is the sole owner of the Licensed Sunvey(s), which
Licensee is providing to you (*Site”). QualityMetrc Incorporated, LLC, a Delaware limited liability
company, with offices at 1301 Atwood Avenue, Suite 218E, Johnston, RI 02919 dba QualityMetric
{"QualityMetric’) has licensed the Licensed Surveys to Licensee.

Authorized Use. Site will be performing sewices in conjunction with the Approved Purpose identified
above, on behalf of Licensee named abowve. Site may use and administer the Licensed Surveys only
through its investigational site, only on behalf of Licensee, only during the Study Term and only for the
Approved Purpose, and it may not use the Licensed Surveys for any other purpose.

Copyright Protection. The Licensed Sunveys are copyrighted works owned by QualityMetric Incorporated,
LLC. Copyright protection means that Licensee cannot reproduce, copy, modify, or distribute the
Licensed Surveys or any part of them without QualityMetric |ncorporated, LLC's consent, even if you
obtained the Licensed Surveys from someone other than QualityMetric Incorporated, LLC. Site shall not
alter the wording or order of the items or any other part of the Licensed Surveys. Site shall not create any
derivative work from the Licensed Sunveys.

Scoring. Scoring of Licensed Survey responses must be performed by Licensee through use of a
QualityMetric Incorporated, LLC scoring solution or performed by Site through use of a QualitylMetric
Incorporated, LLC scoring solution. Site shall not embed, input, insert, or transfer the Licensed Surveys,
QualityMetric Incompeorated, LLC's scoring algorithms (regardless of the source of the algorthms), or any
part thereof, into Site’s systems or applications withowt an appropriate written agreement with
QualityMetric Incorporated, LLC.

Disclaimer. CualityMetric Incorporated, LLC makes no warranties to Site regarding the Licensed
Surveys, and disclaims all implied warranties, incduding the warranties of merchantability and fitness for a
specific purpose.

Fiename: Ssoul Natonal Univeraty Hospits! - Yeaol Lee - SLA - OMDE4803
Template: Generic SLA — 12A0g20 Page 8 of9
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Appendix 5. The questionnaire (excluding a paid

questionnaire-III SF-12)
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