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Abstract

Background Pre-transplant evaluation is mandated by Centers for Medicare and Medicaid Services, but there is wide insti-
tutional variation in implementation, and the family experience of the process is incompletely understood. Current literature
largely focuses on adult transplant recipients.

Methods This qualitative study begins to fill the knowledge gap about family experience of the pre-transplant evaluation
for children through interviews with caregivers at a large pediatric transplant center.

Results Prominent themes heard from caregivers include (1) the pre-transplant evaluation is overwhelming and emotional,
(2) prior experiences and background knowledge frame the evaluation experience, and (3) frustration with communication
among teams is common.

Conclusions These findings are relevant to efforts by transplant centers to optimize information delivery, minimize concrete

barriers, and address healthcare systems issues.
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Introduction

For children with advanced chronic kidney disease (CKD)
requiring kidney replacement therapy, kidney transplant is
superior to dialysis, conferring substantially lower risk for
morbidity and mortality [1]. Importantly, a child and her
family must undergo a comprehensive, interdisciplinary
pre-transplant evaluation before scheduling a living donor
kidney transplant or qualifying for placement on a deceased
donor registry [2]. Evaluation elements delineated in the
mandate are psychosocial assessment, determination of
blood type, and documentation of selection criteria available
to a patient or dialysis facility upon request. Therefore, while
this evaluation is mandated, implementation of elements can
look differently across centers, and caregiver perspectives of
the evaluation are poorly understood.
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Prior studies in adults suggest both individual- and sys-
tems-level factors play a role in subjective experience of
the evaluation as well as time to completion of evaluation
[3-8]. Some previously reported individual factors, such as
transportation and childcare needs presenting challenges to
attending evaluation appointments, also would be relevant
for families at a pediatric center. Others, such as fear of
comorbid conditions like diabetes and cardiovascular disease
making transplant unattainable and limiting motivation for
evaluation, would be far less common. System-level factors,
particularly communication between transplant center and
patient/family, would be universally applicable.

At our center, pre-transplant evaluation presently is ini-
tiated by referral letter to the transplant coordinator from a
patient’s primary nephrologist. From there, the coordina-
tor contacts the family and schedules two dates, generally
non-adjacent, for the family to spend 5-6 h in-center. Over
those 2 days, appointments typically include the transplant
coordinator, transplant nephrologist, transplant surgeon,
psychosocial team, financial planner, pharmacist, dieti-
cian, infectious disease, and anesthesia. Labs, echocar-
diography, outstanding immunizations, dental clearance,
and ophthalmology, as well as any of the aforementioned
appointments unable to be consolidated, are scheduled
separately.
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Our qualitative study aimed to describe caregiver experi-
ence with pre-transplant evaluation for children as well as
identify barriers and facilitators to completion of the evalu-
ation for kidney transplant candidates at a large pediatric
center in the USA. In particular, we wanted to shed light on
how families felt during the evaluation, how the evaluation
compared to their expectations, how useful center-specific
tools were during the evaluation, and how completely our
center answered questions during the evaluation. Addition-
ally, we sought to understand how certain demographic vari-
ables, including income and distance from the transplant
center, may relate to time to completion of evaluation.

Materials and methods
Study design and sample

We conducted a single-center, qualitative study using semi-
structured interviews with caregivers of children referred
for kidney transplant at our center between July 2017 and
December 2018. Caregivers were defined as the parents,
guardians, or other adults (e.g., grandparents) who were
part of the pre-transplant evaluation. We excluded caregiv-
ers of children who had relocated, were referred as part of
multi-organ transplant, or were deceased. Interviews took
place between July 2019 and February 2020 and were tran-
scribed verbatim. Using this window for interviews allowed
us to capture caregivers of both children who had received
a transplant and children still waiting for a transplant as we
hypothesized the transplant experience might alter caregiver
feedback about the evaluation process.

The Children’s Hospital of Philadelphia Institutional
Review Board approved the study as exempt, but, prior to
participation, all caregivers provided written consent for
audio recording of the interview as well as permission for
the research team to access their child’s medical record. We
used a convenience sampling strategy, recruiting caregivers
when they were at our center for other appointments.

Interview guide

The interview guide (see Supplemental Materials) included
both open- and closed-ended questions to collect perspec-
tives on the areas of interest described in the “Introduction”
section. Questions were vetted at institutional research-in-
progress meetings attended by trainees, faculty, and staff
engaged in health service research and then were piloted for
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understandability with families who did not meet inclusion
criteria because they were referred for transplant earlier than
2017.

Data collection

Two study authors (ES or LB, neither members of the center
transplant committee) consented eligible caregivers face-to-
face and interviewed them either in-person or by phone, per
participant preference. At time of interview, some children
already had received their transplant, while others were on
chronic dialysis or continued with CKD care. Child and fam-
ily demographic data were collected with an optional elec-
tronic questionnaire following the interview as well as from
the child’s medical chart.

Analysis

Data analysis commenced at the start of the first interview and
was ongoing throughout data collection. We used an emer-
gent, iterative approach where we refined our questioning
based on analysis of prior interviews. We continued interviews
until our analysis reached thematic saturation with no new
themes emerging. ES and LB used NVivo to code transcribed
interviews. Data were coded using a consensus approach to
inform theme analysis between ES and LB. When differences
or uncertainty in interpretation arose, we pursued agreement
through discussion with DH, JS, and SA.

Results
Participant characteristics

Of the 56 children referred for kidney transplant between July
2017 and December 2018, 48 (86%) met eligibility criteria
for recruitment of their caregivers. Caregivers of 22 children
signed consents; 19 completed interviews, 15 of whom also
submitted the written questionnaire. See Table 1 for participant
characteristics. The majority of participants were white with
household income less than $120,000 and lived less than 100
miles from our center.

Themes

Prominent themes from the interviews included (1) description
of the evaluation as overwhelming and evoking a wide range
of emotions, (2) prior experiences and background knowledge
as influential, and (3) frustration with communication among
teams. Table 2 highlights representative quotations from car-
egivers on these themes.



Pediatric Nephrology (2022) 37:1897-1903 1899

Table 1 Participant characteristics

Child and household demographics

From chart review (n=13)

Transplant status Etiology of CKD
Pre-transplant at the time of interview 47% CAKUT 47%
Post-transplant at the time of interview 53% Glomerular disease 11%

Other (nephronophthisis, cortical necrosis, chronic intersti-  42%
tial nephritis, BK nephropathy, unknown)

Lifetime dialysis
Currently on dialysis or on dialysis pre-transplant 74%
No lifetime dialysis 26%

From survey (n=15)

Travel distance to center Annual household income
Less than 20 miles 20% Less than $20,000 7%
20 to 49 miles 27% $20,000 to $39,000 13%
50 to 99 miles 27% $40,000 to $79,999 13%
100 miles or more 27% $80,000 to $119,000 27%
$120,000 or more 20%
No response 13%
Weekly commitments outside home Race
Less than 5 h 20% White 60%
S5tol4h 27% Black 20%
15to24h 7% Asian 10%
25t039h 7% No response 10%
40to 59 h 40%
60 h or more 0%

Table 2 Representative quotations from caregivers according to theme

Theme Representative quotations

Pre-transplant evaluation as overwhelming “I think the process of the initial visits those 2 days, that was extremely overwhelming. It was
just so much information and I don’t remember half of the people that we met with.”
“It was overwhelming no matter how you looked at it.”
“The first day we met the kidney transplant coordinator they told us a lot of different things and
it was first very overwhelming.”

Prior experiences and background knowledge “I don’t think I realized that there was an approval process for him to have a transplant ‘cause,
as influential like I said, I just wanted to rush everything.”
“I read a lot on that so I kind of knew what to expect.”
“So I think that’s why, when I got in there, probably what overwhelmed me at that point was that
I knew nothing about a kidney transplant cause I didn’t look it up.”

Frustration with communication among teams ““The waiting for us was more on the donor side; that was the variable that was unknown.”
“Initially, when we got everything going and we were starting to go through donor testing, I
think communication started out pretty good in the beginning and then communication has
always been something that we’ve brought to the attention of many in general [as a problem].”
“They’re expecting sometimes for families to be the spokespeople in between like ‘make sure
you tell them this or make sure you tell them that’ and when you’re sitting there in those meet-
ings, they’re like ‘no I don’t think that’s all that important.””
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Caregiver experience of the pre-transplant
evaluation as overwhelming and evoking a wide
range of emotions

Sixty percent of respondents described the evaluation pro-
cess as either “somewhat easier” or “much easier” than
expected, but nonetheless, many used “overwhelm” or
“overwhelming” at some point during the interview, under-
scoring that families do not take the evaluation lightly. The
interview guide also asked caregivers to recall any emo-
tions experienced during their child’s evaluation. Reponses
included a wide range of both positive and negative emo-
tions, with many caregivers experiencing multiple emotions
over the course of the evaluation, or even simultaneously.
Descriptors with more negative emotional associations
included worry, fear, uncertainty, frustrations, depression,
“roller coaster,” exhaustion, tears, denial, shock, and anxi-
ety; in contrast, “stoked,” comfort, calm, happiness, confi-
dence, positive thinking, and hope reflected more positive
emotions. Caregivers expressed that while team members
involved in the evaluation acknowledged the heightened
emotions often present in the steps toward transplant, efforts
to normalize caregivers’ range of feelings, by asking about
them and confirming that other families experience them,
would be appreciated.

Prior experience and background knowledge
as influential

The range of life paths by which children arrive at refer-
ral for kidney transplant quickly emerged as having an
important influence on caregiver experience of the evalu-
ation. Some caregivers had been preparing themselves for
a child’s transplant since the prenatal period; others had
received a diagnosis of kidney problems in their previously
healthy child less than a year prior to evaluation. Caregivers
in the first group were more likely to (1) point to the evalu-
ation as the moment when it “really sunk in” that a team
of transplant-focused physicians, and not their current pri-
mary nephrologist, would follow their child post-transplant
and (2) wonder if some evaluation requirements (e.g., vac-
cines) could have happened earlier in their child’s CKD care.
In contrast, those in the second group tended to describe
the evaluation as part of the same life event as diagnosis.
Notably, a long CKD history did not necessarily translate
into concrete knowledge about specifics of transplantation
before the evaluation. Caregivers who had read previously
about kidney transplant (regardless of their child’s time with
CKD) felt better able to absorb information during the evalu-
ation. Some caregivers who had managed complex CKD
regimens for years acknowledged that they did not appreci-
ate how much new information transplant would entail until
the evaluation. Importantly, whether a family was pre- or
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post-transplant at the time of the interview also influenced
a caregiver’s perception of the evaluation. In general, inter-
views with caregivers whose child had not yet had a trans-
plant were briefer with fewer specific comments on how the
evaluation process could be improved.

Frustrations with communication among teams

While gathering input from relevant subspecialists and liv-
ing donor evaluation are separate from the core elements of
a child’s evaluation, caregivers in these situations expressed
frustration that the relevant teams did not interface with each
other more seamlessly and communicate group decisions
to the family more effectively. Families felt these frustra-
tions both within the pediatric center as well as between the
pediatric center and the living donor evaluation center. For
example, if the initial days of the child’s evaluation revealed
that a pediatric subspecialist outside the core transplant team
would need to weigh in on readiness for transplant, caregiv-
ers at times felt like intermediaries conveying information
among providers, and they were unclear whether the trans-
plant team or the subspecialist needed to make the next deci-
sion. Similarly, if the caregiver hoped to be a living donor,
it was perceived to be difficult to ascertain the status of the
donor evaluation.

Barriers and facilitators to completion of evaluation
from written questionnaire data

The interview guide contained items to assess whether
specific institutional features might present unrecognized
barriers to completion of the evaluation, including asking
caregivers whether any particular element was difficult to
complete, or if they felt stuck or disrespected at any point.
No element was identified recurrently, and no caregiver
recalled an instance of disrespect.

While no caregiver pointed to other demands on time as
a barrier to completion of the evaluation during the inter-
view, data from the categorical questionnaire suggest more
hours each week of commitments outside the home may
be associated with longer time to completion of evalua-
tion. Of the 7 caregivers whose children had a complete
evaluation within 3 months, only 1 had more than 15 h
of outside commitments per week (5 less than 15 h, 1 no
response). In contrast, for those with time to completion
of more than 3 months or still with an incomplete evalu-
ation, 7 had more than 15 h of outside commitments per
week (5 no response). Similarly, caregivers whose child
completed the evaluation in less than 3 months had 1 or
2 children in the household and lived less than 50 miles
from our center whereas those caregivers whose child took
more than 3 months to complete the evaluation often had
3 or more children in the household and lived 50 miles
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or more from our center. No similar pattern was seen for
either income or education.

As for possible facilitators, the interview guide solicited
feedback on 2 tools available to caregivers in navigating the
evaluation process: a printed road map (see Supplemental
Materials) and the patient portal of the electronic medical
record (EMR). The road map received neutral-to-positive
reviews, with some families finding it especially helpful
when someone from the transplant team wrote in appoint-
ment dates. One caregiver with a background in communi-
cations and graphic design had several ideas about how to
improve the roadmap, including capturing the evaluation as
part of the continuum from CKD care through post-trans-
plant. As for the EMR, some caregivers used it regularly
during the evaluation to track appointments.

Suggestions for improvement

Beyond the ideas captured in the sections above, caregivers
offered additional suggestions for improvement when asked
what else we should know about their evaluation experi-
ence in looking ahead to the care of future families. Some
concrete ways to improve the evaluation process and content
included:

— A book with photos not only identifying the name and
title of everyone on the transplant center team, but also
describing for what reasons the caregiver should contact
them and their role in pre- and post-transplant processes

— A scheduled phone call some weeks after the initial
evaluation visit devoted entirely to soliciting follow-up
questions

— Inclusion of information in the evaluation about what
and when to share with a child after receiving a call for a
possible organ offer (“he [the child] was absolutely dev-
astated when he didn’t get it”)

— Increased emphasis on range of post-operative experi-
ences to feel more prepared for a hospital stay either
shorter or longer than quoted averages at our center
(5 days for an adolescent, 7-10 days for a younger child)

— Identifying support groups where caregivers can hear
about experiences of other families with children who are
waiting for or have received a kidney transplant, includ-
ing center-sponsored events where caregivers could
“brainstorm” together

Discussion

The interviews for this study made clear that the pre-
transplant evaluation is a significant life event for caregiv-
ers—overwhelming at times, full of heightened emotions,
colored by past experiences, and containing a large volume

of information. Importantly, several of the suggestions for
improvement above, including a book with team member
photos and a scheduled follow-up phone call, are not particu-
larly resource-intensive and may go a long way in helping
caregivers process content and direct questions.

The potential association between hours of weekly
commitments, number of children in the household, and
travel distance with time to completion supports keeping
in-center days to a minimum as likely helpful. Greater
use of telehealth is an intriguing option. Social distanc-
ing guidelines during the COVID-19 pandemic dramati-
cally increased uptake of this technology at our center;
going forward, it may be a useful tool in conducting cer-
tain evaluation elements for maximal convenience of both
providers and families. For example, slides covering basic
concepts of transplant could be presented effectively via
a remote meeting platform, and elements like pharmacy
and financial clearances may become even more robust
by creating a setting where families have easier access to
items like current pillboxes and insurance records. Emerg-
ing data on patient and caregiver perspectives from other
pediatric subspecialty settings over the past year under-
score the importance of a thoughtful approach to which
elements of care can be virtual and which can be in-person
[9], and the potential for telehealth programs to exacer-
bate pre-existing systemic disparities in access must be
considered [10].

To optimize caregiver understanding and comfort with
the evaluation, there may be a role for distributing selected
educational materials in advance. Understanding whether
it would be most useful for families to receive materials as
printed/electronic brochures (such as “What Every Parent
Needs to Know: A guide when your child needs a trans-
plant,” UNOS 2018), online videos/webinars, or in some
other formats is an area rich for future study, innovation, and
quality improvement across centers. Future work also could
explore when and how basic principles of and requirements
for transplant are discussed by primary nephrologists during
routine care earlier in a child’s CKD course. Many fami-
lies form an unusually close relationship with the primary
nephrologist, in some cases since the patient’s infancy (or
even prenatal counseling). Transplant teams can build on
this relationship to promote a positive evaluation experience
for families.

Caregivers repeatedly underscored that clear communica-
tion is key, whether in-person or via other means. The inter-
face between the evaluation of the child and the evaluation of
living donors was a source of frustration for many caregiv-
ers. To families, the evaluations feel like part of a single life
event, and the separation between different medical silos
seems senseless to them. There may be value in redoubling
efforts to highlight the ethical reasons for separate evalua-
tions as well as the logistical realities (e.g., unlike for their
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children, caregivers cannot just call an adult center for the
test results of their spouse.) Designating a team member as
the point person for questions or concerns about living donor
evaluation also may improve caregivers’ experience of this
interface. Similarly, processes for obtaining and document-
ing considerations and recommendations from other subspe-
cialists should be clarified, so caregivers never feel that the
burden to gather this information is on them. Our interview
guide did not specifically ask about “patient navigators”;
future work can more directly explore caregiver opinions of
team composition and roles.

In addition to guiding local changes, these findings have
broader policy implications. Most importantly, any effort
to move toward a hybrid clinic/telehealth evaluation for
increased family centeredness necessitates clarification of
billing regulations. As a complementary step, the observed
association between time to completion of evaluation and
weekly commitments/number of children further supports
current advocacy efforts to protect time off work and cover
childcare expenses during the evaluation. Similarly, reim-
bursement for personnel to serve as liaisons also could expe-
dite completion of evaluation requirements and improve the
family experience. In limited-resource settings where such
program expansion may not be viable, support and guidance
from CMS and UNOS on best practices for (1) delivering
information to optimize informed consent and (2) promoting
effective communication across a health system also could
have benefit at less expense.

Limitations

This study has several limitations. First, caregivers were
recruited from a single center so their experiences may not
generalize nationally or internationally, but most themes
seem relevant to workflows at other centers. Second, we
interviewed caregivers of less than half of the children
referred for kidney transplant between July 2017 and
December 2018. While the content of later interviews sup-
ported good thematic saturation, it is possible that impor-
tant perspectives are not represented here. For example,
in conceiving this project, we were particularly motivated
by children who do not complete all elements of the pre-
transplant evaluation in 1 year and end up starting much
of it over. Especially given the possible associations seen
here between time to completion of evaluation and demands
from outside commitments, other children, and travel, future
qualitative studies should focus on the caregivers of this sub-
set of children to improve our knowledge of their experience
of the evaluation. Third, while 30% of respondents were
non-white and 20% were from households earning less than
$40,000 annually, our sample size may not have been large
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enough to detect patterns in responses from these groups
with well-described systemic barriers to care. This will be
an important analysis in larger studies. Fourth, although the
interviewers were not members of the evaluation team, both
worked for the division of nephrology and interviews took
place on the hospital campus. While the detail and candor
of responses did not raise concern for guardedness, the pos-
sibility of participants censoring strong criticism in this
environment should be acknowledged. Finally, understand-
ing how the child experiences the evaluation also is critical
in increasing family centeredness of the evaluation process
and was not addressed here.

Conclusion

This qualitative study is the first to our knowledge to focus
on the caregiver experience of the pediatric kidney trans-
plant evaluation. Broad themes around volume of informa-
tion and team communication resonated with prior work
in the adult literature, but the experiences of a caregiver
as a potential living donor as well as the natural history
of CAKUT and the resulting relationship between a car-
egiver, child, and their primary nephrologist are more spe-
cific to pediatric transplant. These data will inform efforts
for ongoing improvement in the pre-transplant evaluation
process by highlighting the importance of (1) acknowl-
edging the scope of content and continually reevaluating
accessibility of delivery, (2) recognizing the influence of
prior experience and tailoring process elements accord-
ingly for increased family centeredness, and (3) making
concerted efforts to define roles and set expectations,
especially when multiple teams or institutions are involved
in care. The findings not only are relevant to transplant
centers, but also to broader commitments across the neph-
rology community to optimizing delivery of information
about complex health care topics.
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