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ABSTRACT

Children receiving a living-donor liver transplant (LDLT) have superior post-transplant outcomes but this
procedure is only used for 10% of transplant recipients. Better understanding about barriers toward LDLT and
the sociodemographic characteristics that influence these underlying mechanisms would help to inform
strategies to increase its use. We conducted an online, anonymous survey of parents/caregivers for children
awaiting, or have received, a liver transplant regarding their knowledge and attitudes about LDLT. The survey
was completed by 217 respondents. While 97% of respondents understood an individual could donate a
portion of their liver, only 72% knew the steps in evaluation, and 69% understood the donor surgery was
covered by the recipient’s insurance. Individuals with public insurance were less likely than those with private
insurance to know the steps for LDLT evaluation (44% vs 82%; P<0.001). Respondents with public insurance
were less likely to know someone that had been a living donor (44% vs 56%; P = 0.005) as were individuals
without a college degree (64% vs 85%; P=0.007). Nearly all respondents generally trusted their healthcare
team. Among respondents, 82% believed they were well-informed about LDLT but individuals with public
insurance were significantly less likely to feel well-informed (67% vs 87%; P=0.03) and to understand how
donor surgery might impact donor work/time-off (44% vs 81%; P=0.001). Substantial gaps exist in parental
understanding about LDLT, including its evaluation, potential benefits, and complications. Greater emphasis on
addressing these barriers, especially to individuals with fewer resources, will be helpful to expand the use of

LDLT.



INTRODUCTION

Liver transplantation is the definitive cure for children with end-stage liver disease and has provided life-saving
therapy to more than 5,000 children in the United States over the past decade.’ Outcomes following transplant
are excellent with an overall 1-year patient survival of 93% and 1-year graft survival of 89%.2 Living-donor liver
transplantation (LDLT), although more surgically complex than whole liver transplantation (WLT), has superior
outcomes with a 96% 1-year patient survival and 94% 1-year graft survival. This finding is particularly exciting
because LDLT provides an opportunity to transplant children before they develop substantial pre-transplant
morbidity and to mitigate the risk of dying on the waitlist. Despite these benefits, only 10% of pediatric liver

transplant candidates are transplanted using a living donor and its use has been stable over recent years.*?°

Several theoretical frameworks exist that describe how access to care is influenced by individual, socio-
organization, and geographic factors, and these underlying mechanisms are evident in access to living-donor
transplantation.®” Much of what is known about barriers in access to living-donor transplantation has been
observed within the context of adult kidney transplantation. First, studies of adult kidney transplant patients
suggest that candidates may lack information about living donation including benefits to the recipient and the
potential risk/safety for the donor.8-'" Second, evidence exists from this population that some patients and
potential donors may have general mistrust of the medical community and therefore seek to avoid an additional
surgery.'? Third, candidates and their families may have, or perceive they have, limited social networks or
individuals that they feel comfortable approaching about living donation.'-'® Fourth, there may be social or
financial limitations on an individual’s ability to pursue living donation.'®'® And fifth, transplant teams may
variably support the option of living donation for their patients, such that the option is not offered at their center
or even region. Socioeconomic characteristics have also been shown in liver transplantation to influence
access of LDLT and further promote health disparities in both adult and pediatric candidates.?*-?* For example,
children on public insurance are half as likely to use a living donor as children with private insurance, and

African-American children are half as likely as Caucasian children to be transplanted with a living donor.

To better understand barriers toward access of LDLT for pediatric candidates, and to explore how these

barriers may be influenced by sociodemographic characteristics, we surveyed online Facebook communities of



parents and caregivers for children who are awaiting, or have received, a liver transplant. This information
could then help to identify potential strategies to increase the use of LDLT for pediatric candidates awaiting

transplantation.

METHODS

Study Population

The study population was a convenience sample of parents of children (<18 years) who are currently being
evaluated for a liver transplant, waitlisted for transplant, or recipients of a liver transplant. Parents who were

>18 years of age and able to speak English were eligible to participate.

Recruitment Strategy

Respondents were recruited over Facebook using several mechanisms from February to April, 2018. First,
respondents were recruited through Liver Space, a Facebook-integrated “app” that is free and available on the
Apple and Android stores and that has been described elsewhere.?® Briefly, Liver Space provides users with
several functions such as the ability to receive the latest news of interest to the user, ask-an-expert questions,
locate other members of the community to arrange meetups, and track laboratory results. At the beginning of
the study period, Liver Space had 450 users including 171 (38%) parent/caregivers and 230 (51%) patients,
and 105 (23%) individuals were listed as transplant recipients. Second, respondents were recruited through the
Liver Space page on Facebook, which had 982 followers at the start of the recruitment period. Third, two paid
Facebook campaigns directed toward adults with interest in liver issues were promoted in a campaign that had
a combined reach of 2,099 people. And finally, Facebook posts were shared over five large groups, each with
greater than 1,000 members and are focused on pediatric liver disease or liver transplantation. Respondents
were informed that participation was voluntary, and they would not be reimbursed for completing the study.
The anonymous study was exempted by the Institutional Review Board of the Johns Hopkins University School

of Medicine.

Instrument

The survey was developed by study team members including individuals with expertise in transplant



hepatology, clinical research, survey development, health services research, epidemiology, and health
disparities research. The anonymous, quantitative survey consisted of 44 questions including 25 questions
addressing knowledge and attitudes about transplantation that used a 5-point Likert scale (i.e., “strongly

agree,” “somewhat agree,

” ” o«

neutral,” “somewhat disagree,” and “strongly disagree”). Questions assessed the
following potential barriers: (1) knowledge about the living donor evaluation process, including an
understanding that a family member or friend can donate a part of their liver, the steps for evaluation, and that
the cost of donor surgery and follow-up is covered by recipient’s insurance; (2) knowledge about outcomes
following living donation as compared to WLT; (3) size and nature of an individual’s social network, including
whether they knew someone that been evaluated, or served, as a living donor; the number of people with
whom they discuss health-related issues; and their perception of how it might affect relationships; (4) trust in
the medical community, including whether they trust their doctor to do the right thing, typically agree with their
doctor, and felt their questions were answered; and (5) their perception about provider communication as it

relates to concerns about outcomes for the donor, outcomes for the recipient, and concerns about the burden

associated with donation.

Respondents were also asked additional questions that further characterized their sociodemographic
background including: (1) insurance status, i.e., public (exclusively Medicaid or public insurance connected to
income) versus private or mixed public/private; (2) education level; (3) marital status, i.e., single versus married
or living with partner; (4) employment status, i.e., fully employed, part-time employed, homemaker, other; (5)
number of working adults in the house; and (6) race/ethnicity. Their technological “fluency” (i.e., frequency and
use of digital devices) was also assessed. They survey was pilot tested for grammar and clarity by patients.

The survey was created and distributed through Qualtrics (Provo, UT).

Missing Data

Among 217 eligible respondents, missingness from the survey occurred for the following demographic
variables: sex (n = 56), race/ethnicity, marital status, employment, education, and number of working adults (n
= 58). At least one missing demographic variable occurred in 85 (39%) respondents. A missing indicator

variable was created in order to test whether missingness affected responses to a random selection of



questions from the domains. In all instances, missingness was not associated with the response and
subsequent analyses were therefore made only for individuals that had complete data without imputation of

missing data.

Statistical Analysis

Data were summarized using frequencies, percentages, medians, and interquartile ranges (IQR). Associations
between categorical variables were tested using a Fisher's exact (when n < 5) or chi-squared tests, whereas
associations between ordinal variables used a Wilcoxon rank sum test. Questions using a 5-point Likert scale
were ultimately dichotomized to compare the two affirmative responses (i.e., “strongly agree” and “somewhat

”

agree”) with the remaining three options (i.e., “strongly disagree,” “somewhat disagree,” and “neutral”).
Statistical significance was assessed at the o = 0.05 confidence level. All analyses were performed using Stata

14.0/MP for Apple (College Station, TX).

RESULTS

Study Population

A total of 217 eligible individuals completed the survey including 27 (12%) that were parents of children being
evaluated or waitlisted for a liver transplant and 190 (88%) that were parents of children that had received a
transplant; 34 individuals were excluded because their child was neither being evaluated or waitlisted for
transplant, nor had they received a transplant. There was no difference in the demographic characteristics of
respondents of children that were evaluated/waitlisted compared to children that had already been
transplanted (Table 1). Respondents were mostly female (93%) with a median age of 38 (IQR: 34-45) years
and the median age of the child was 5 (2-11) years. All respondents were residents of the United States. The
insurance status of participants included 64% with only private insurance, 12% with only Medicaid, and 24%
with a combination of public and private payers. The majority of participants were married or living with a
partner (86%). Half of respondents were fully employed and 61% were from families that had >1 working adult.
A college degree was obtained by 77% of participants. Among respondents, 87% identified as white non-
Hispanic, 4% Asian, 3% African American, 3% Hispanic, and 4% mixed/other. The respondents were

technologically fluent, with 94% owning multiple digital devices (i.e., smartphones, tablets, computers) and



99% using these devices for at least 1 hour each day. Their health status was rated as at least “good” by 91%

of respondents.

Knowledge of Living-Donor Evaluation

When asked about their understanding of living donation, 97% were aware that LDLT was an option and 90%
knew who to ask about the process, but only 72% were knowledgeable about the actual steps and 69% were
aware that costs were covered by the recipient’s insurance (Table 2). Awareness that LDLT was an option was
similar for parents of children that are currently being evaluated or waitlisted compared to transplant recipients
(91% vs 98%; P = 0.1), but the former were less likely to know who to ask (65% vs 93%; P < 0.001), know the
steps for evaluation (44% vs 77%; P = 0.001), or know that the cost of the procedure was covered by the

recipient’s insurance (43% vs 77%; P = 0.004).

Insurance status (exclusively public vs private/mixed) was not associated with general awareness that LDLT is
an option (100% vs 98%; P = 0.6), knowledge about which provider to ask about the evaluation (89% vs 95%;
P =0.3), or knowledge that the donor surgery is covered by the recipient’s insurance (61% vs 78%; P = 0.1),
but respondents with public insurance were nearly half as likely to know the actual steps for LDLT evaluation
(44% vs 82%; P < 0.001). Similarly, single parents were equally likely to be aware that LDLT is an option (96%
vs 99%; P = 0.3) and which provider to ask about the evaluation (92% vs 100%; P = 0.2), but significantly less
likely to know the specific steps for the evaluation (57% vs 81%; P = 0.01) or that the cost of the donor surgery
was covered by the recipient’s insurance (52% vs 76%; P = 0.02). Employment status (i.e., full-time
employment vs non-full-time employment), number of working adults in the house, education level, and
race/ethnicity were not associated with knowledge about LDLT, which provider to ask about the evaluation, the

steps for evaluation, or insurance coverage for the procedure.

Outcomes Following Living Donation
Only 38% of respondents correctly understood that outcomes following living donation are better than
deceased donation, whereas 46% thought the outcomes were the same, 17% thought living donation was

worse, and 9% of respondents had no opinion about relative outcomes for each surgery. Understanding about



outcomes following LDLT was not associated with whether the respondent’s child was currently being
evaluated or waitlisted or had been transplanted (P = 0.3). Single parents were more likely than parents that
were married or living with a partner to believe outcomes were worse following living donation (22% vs 4%; P =
0.03); otherwise, insurance, educational, employment, or race/ethnicity were not associated with knowledge

about outcomes following LDLT compared to deceased donation.

Social Network

Over 90% of respondents indicated they had at least 2 individuals with whom they were comfortable asking to
be a living donor. The number of people with whom respondents would be comfortable asking to consider
living donation for their child was independent of a respondent’s sociodemographic background. Likewise,
whereas 26% of respondents believed that asking a friend or family member about potentially being a donor
may cause stress in the relationship, this belief was independent of sociodemographic variables. Respondents
with public insurance were less likely than those with private insurance to actually know someone who had
been a living donor (44% vs 56%; P = 0.005) as were individuals without a college degree compared to those
with a college degree (64% vs 85%; P = 0.007). Employment status, number of working adults in household, or

race/ethnicity were not associated with knowing someone who had been a living donor.

Trust in Medical Community

Although some respondents were told they were ineligible to donate (16%), among parents that perceived they
could be considered potential LDLT donors (n = 157), 97% were comfortable with the idea. Over 90% of
respondents indicated that they liked their doctor, trusted their doctor to do the right thing for their child,
generally agreed with the treatment plan, and felt their doctor answered all their questions (Table 3).
Respondents with public insurance were equally likely to trust their child’s doctor, agree with the medical plan,
and feel their questions were answered but were less likely to like their doctor than individuals with private
insurance (83% vs 97%; P = 0.04). Neither parental education level nor marital status were associated with
trust in the medical community. However, while having <1 working adult in the household was not associated

with trust in the medical community, fully-employed parents were more likely to trust their doctor (99% vs 91%;



P =0.03) and feel their questions were answered (99% vs 89%; P = 0.02). Race/ethnicity was not associated

with any aspect of trust in the medical community.

Provider Communication

Overall, 82% of respondents believed they were generally well-informed by their healthcare team about LDLT
(Table 4). Parents of children who are currently undergoing evaluation or waitlisted were less likely than
children who have been transplanted to feel well-informed (43% vs 87%; P < 0.001). Individuals with public
insurance were less likely to feel well-informed about LDLT (67% vs 87%; P = 0.03) whereas this perception
did not vary by marital status, education, employment, or race/ethnicity. Only 86% of respondents believed
they were well-informed about complications to the recipient and 76% believed they were well-informed about

potential complications to the donor, and this was independent of sociodemographic background.

With respect to feeling well-informed about the impact of living donation on the donor’s work (i.e., time off),
75% felt they were adequately informed, but this was lower in individuals on public insurance (44% vs 81%; P
= 0.001). Otherwise, education, employment, marital status or race were not associated with whether

respondents considered themselves fully informed about the impact of LDLT on donor work.

DISCUSSION

There is tremendous need to better understand barriers toward access of LDLT for pediatric candidates given
that outcomes following LDLT are better than deceased donation and that the procedure offers opportunities to
reduce waitlist morbidity and mortality. Among our cohort of largely healthy parents, a number of important
observations can be identified regarding barriers toward LDLT and factors that potentiate these barriers. First,
while nearly all parents were broadly aware of living donation as an option, substantially fewer were
knowledgeable about the process including which providers to ask, what are the steps, and how the procedure
is covered by insurance. Parents with public insurance or from single-parent households were less likely to
understand the process. Second, 18% of parents felt they were generally poorly informed by their providers
about LDLT and 24% felt they were specifically not well-informed about risk to the donor, or the impact on the

donor’s work. Third, only approximately one-third of parents correctly knew that outcomes following LDLT were



actually better than deceased donation. Fourth, while many of the respondents were generally comfortable
asking several people to be a living donor, one quarter believed this may cause stress in a relationship. And

fifth, low use of living donation cannot be explained by a lack of trust in the medical community.

While most respondents were aware that living donation is an option, it is concerning that a large percentage of
parents do not know basic aspects of the process such as which provider to ask, what are the relative
outcomes compared to deceased donation, and what are complications for the donor and recipient. One
explanation may be that many respondents are receiving care for their children at centers where LDLT is not
performed and that less information may be provided to families at these centers. Presently, LDLT is only
offered in approximately one-quarter of programs.? We initially sought to determine the impact of availability of
LDLT at the respondent’s center on their knowledge of LDLT but this information was not properly captured by
the survey platform and could not be analyzed. Nonetheless, the unique requirement by the Center for
Medicare Services, which has some regulatory oversight for the transplantation system in the United States,
that all people undergoing evaluation for transplantation be presented with national statistics on patient and
graft survival for both deceased and living donation speaks to the importance that all individuals be made
aware of these outcomes.?” Therefore, a lack of availability of LDLT at a specific center is not a sufficient
explanation to justify a lack of understanding that living donation has superior (or at least equivalent) outcomes

to deceased donation.

It is worth noting that people who have completed the transplant process felt better informed (87%) than those
that were still being evaluated or waitlisted (43%). This may reflect an increase in certainty about their
knowledge of several aspects of transplantation, including LDLT, once the transplant is complete. Purnell et al.,
note that different barriers exist throughout the transplant process, from referral to evaluation to being
waitlisted to receiving a transplant, and that individuals who are transplanted represent a subset of individuals

that were able to overcome these barriers.?8

The association between specific sociodemographic characteristics and reduced use of LDLT have been

reported elsewhere.? In a large registry study of children with biliary atresia, individuals with public insurance



had significantly lower rates of LDLT, which is not surprising given that public insurance can serve as a proxy
for lower income and fewer resources, alongside the observation that living donation is associated with
increased financial burden for donors.'®2° Here, we explore in greater detail other potential mechanisms that
may act as barriers, including that this population is less likely to know the steps for living donor evaluation, to
feel generally well-informed about LDLT, to understand how LDLT may impact their work and other
responsibilities, and to know someone that had gone through the process. Lack of adequate information is also

evident with single parents and this finding has been reported from adult studies as well.°

Sociodemographic variables such as insurance status likely mediate the relationship between race/ethnicity
and access to living donation, and substantial research exists in the adult liver and kidney literature as well as
pediatric kidney literature that may help elucidate these barriers.3' For example, studies have identified that
African Americans are more likely to be concerned about the procedure’s impact on personal relationships and
concerns about finances, while distrust of the medical community and decreased medical literacy may
contribute to lower use of living donation as well.8*2-3* Among African Americans, these barriers have been
shown to lead to fewer inquiries by potential living donors per candidate.3® Unfortunately, one major limitation
of our study was the low response rate of non-Caucasian individuals in our sample, making it impossible to
understand any potential impact of race/ethnicity on the use of living donation in pediatric liver candidates;
although Facebook is used by all racial/ethnic groups equally at around 75%, it has been reported that African
Americans may be less willing to share health information online compared with other groups.3-3
Nonetheless, given that our sample was comprised of predominantly Caucasian women that may be more
engaged in their health or healthcare research than the general population of parents of children awaiting or

having received a liver transplant, our findings should be interpreted with caution.

Several encouraging observations should be noted. First, individuals generally trusted their doctors and
believed that their healthcare team would do the right thing for the patient. Second, individuals generally
reported strong social networks and willingness to discuss living donation with other people. At the same time,
one limitation of our study is that it was distributed over social media, allowing for the possibility that our

sample is not broadly representative of the population of parents of children with end-stage liver disease.



Rather, our cohort may represent a sample that is both more trusting of healthcare providers/scientists such
that they are willing to complete a survey, and that they are more open to sharing their health experiences and

struggles.

These findings highlight the need for programs to provide additional education to the community, through
public forums, social media, and other mechanisms to provide comprehensive information to all individuals.*®
Although we didn't measure health literacy directly, education level has been shown to correlate with health
literacy in the transplant population.*®4! Navigating the transplant process, from referral through surgery, has
been shown to depend heavily on education, and this need is especially true for living donor
transplantation.*24® Fortunately, evidence exists from clinical trials of adult kidney transplant candidates that
educational programs can lead to higher knowledge and fewer concerns with living donation as well as an
increase the number of donor inquiries.** Application of education programs regarding LDLT to the pediatric
liver community can therefore be reasonably expected to increase its use, further decrease waitlist morbidity

and mortality, and lead to better long-term survival.
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Table 1: Demographic characteristics of survey respondents

All Evaluated/Waitlisted Transplanted P
Female, n (%) 149 (93) 14 (88) 135 (93) 0.3
Parent age (years), median (IQR) 38 (34-45) 36 (31-42) 38 (34-45) 0.2
Child age (years), median (IQR) 5 (2-11) 4 (1-6) 5 (2-11) 0.2
Insurance, n (%)
public 18 (12) 3 (20) 15 (11) 0.1
private 93 (64) 6 (40) 87 (66)
mixed 35 (24) 6 (40) 29 (22)
Marital status, n (%)
single 23 (14) 2(13) 21 (15) 0.9
married/partner 136 (86) 14 (88) 122 (85)
Employment, n (%)
full-time 81 (51) 9 (56) 72 (50) 0.4
part-time 21 (13) 3(19) 18 (13)
homemaker 43 (27) 2 (13) 41 (29)
other 14 (9) 2 (13) 12 (8)
Number of working adults in house, n (%)
<1 62 (39) 5(31) 57 (40) 0.5
>1 97 (61) 11 (69) 86 (60)
Education, n (%)
less than college degree 36 (23) 5 (31) 31 (22) 0.4
college degree 123 (77) 11 (69) 112 (78)
Race/ethnicity, n (%)
Caucasian non-Hispanic 138 (87) 13 (81) 125 (87) 0.4
other 21 (13) 3 (19) 18 (13)
Device ownership, n (%)
multiple 149 (94) 14 (88) 135 (94) 0.3
single (smartphone or computer) 10 (6) 2 (13) 8 (6)




Access of internet >1 hour per day, n(%) 157 (99%) 16 (100) 141 (99) 0.9
Health status (of respondent), n (%)
poor or fair 15 (9) 0 (0) 15 (11) 0.4
good, very good or excellent 143 (91) 16 (100) 127 (89)



Table 2: Knowledge about living donation and steps for evaluation

Family/friend

can donate
% P

Overall 97 --
Transplant status

evaluated/waitlisted 91 0.1

transplanted 98
Insurance

public 100 0.6

mixed or private 98
Marital status

single 96 0.3

married/partner 99
Employment

full-time 99 0.9

other 99
Number of working adults in house

<1 98 0.9

>1 99
Education

less than college degree 100 0.9

college degree 98
Race/ethnicity

Caucasian non-Hispanic 99 0.9

other 100

Which provider
to ask about

evaluation
% P
90 --
65 <0.001
93

89 0.3
95
100 0.2
92

96 0.1
90

95 0.5
92

92 0.7
94

94 0.2
86

Steps for
evaluation

% P
72 --
43 0.001
77
44 <0.001
82
57 0.01
81
77 0.8
78
77 0.9
77
78 0.9
77
77 0.7
81

Costs covered

by recipient
insurance
% P
69 --
43 0.004
73
61 0.1
78
52 0.02
76
73 0.9
73
71 0.7
74
67 0.3
75
75 0.2
62



Table 3: Trust in medical community

Trust medical Agree with Like medical Team answered
team medical team team questions
% P % P % P % P

Overall 94 -- 93 -- 93 -- 94 --
Insurance

public 94 0.9 89 0.3 83 0.04 94 0.5

mixed or private 95 95 97 96
Marital status

single 100 0.6 100 0.4 100 0.4 100 0.4

married/partner 94 92 93 94
Employment

full-time 99 0.03 96 0.1 95 0.5 99 0.02

other 91 90 92 89
Number of working adults in house

<1 92 0.3 89 0.1 92 0.5 91 0.1

>1 97 96 95 97
Education

less than college degree 89 0.1 89 0.3 92 0.7 94 0.9

college degree 97 94 94 94
Race/ethnicity

Caucasian non-Hispanic 95 0.9 93 0.6 93 0.9 95 0.3

other 95 90 95 90



Table 4: Provider communication about living-donor liver transplantation

Overall
Transplant status
evaluated/waitlisted
transplanted
Insurance
public
mixed or private
Marital status
single
married/partner
Employment
full-time
other
Number of working adults in house
<1
>1
Education
less than college degree
college degree
Race/ethnicity
Caucasian non-Hispanic
other

%
82

43
87

67
87

74
86

85
83

85
84

81
85

85
81

Well-informed

P

<0.001

0.03

0.1

0.7

0.7

0.5

0.7

Complications

to recipient
% P
86 --
75 0.3
87

72 0.05
89

91 0.7
84

89 0.2
82

87 0.7
85

89 0.8
84

86 0.5
81

Complications

to donor

% P
76 -
75 0.9
76

61 0.1
79

70 0.4
77

79 04
72

77 0.8
75

74 0.8
76

76 0.9
76

81

Impact on
donor work

% P

75 -

69 0.5

76

44 0.001

81

74 0.9

75

78 0.4

71

75 0.9

74

66 0.2

77

74 0.6
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